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ELECTRIC SHOCK FATALITIES. 


Tue deplorable accidents which recently took place at 
the Fulham Pablic Baths, resulting in the death of 
two of the bathers; once more compel attention to the 
dangers which, under certain conditions, may exist even 
where they are least suspected. Until quite lately, elec- 
tric lighting installations at pressures not exceeding 250 
volts were generally looked upon as being practically free 
from danger to the person, and when ordinary precautions 
are observed this is certainly the case. From the expert 
evidence given at the resumed inquest on Saturday last, 
and reported elsewhere in this issue, it will be seen that 
in the present instance a number of circumstances had 
fortuitously combined to bring about the disasters which we 
so deeply lament. The iron tubes in which the wiring was 
encased were not metallically continuous from end to end ; 
they were not earthed, apparently, in any way whatever ; 
they were within the reach of any person of average height, 
and were in contact with the wrought-iron capping used for 
steadying the slate slabs which formed the partitions between 
the cubicles, and which, moreover, served to efficiently 
insulate the framing and tubes frém earth; the atmosphere 
was more or less moisture-laden, and the waste pipes 
from the baths, capped with gun-metal plates, and 
immersed _in water, ‘formed admirable earth plates. 
Thus, given the necessary contact between a live conductor 
and some portion of the “protective” tubing, a deadly snare 
was laid for the innocent and unsuspecting bather who 
should provide the last link in the lethal circuit, and who 
would, be most suitably prepared for destruction by the 
dampness of his hands and feet, and the fact that the latter 
were either on or close to the earth plate. We may point 
out that the waste pipe was at the end of the bath nearest 
to the gangway ; the iron pipes were screwed together, and 


' the efficiency of the metallic connection between them was 


demonstrated by the fact that bathers in various parts of 
the baths received shocks, and doubtless had an exceedingly 
narrow escape from sharing the sad fate of the actual 
victims. _The breach of continuity of the pipes occurred at 
the distribution fuseboard, but the piping was only 
accidentally earthed beyond this point, so that even if it had 
been continuous it is possible that the results would have 
been the same. The one precaution, therefure, which was 
essential and sufficient to ensure absolute safety, was the 
efficient earthing of the whole of the tubes. Seeing that this 
was an.obvious and customary proceeding, its omission in this 
instance is most regrettable ; admitting that the accident was 
one, the possibility of which the most far-seeing might overlook, 

the fact remains that.it ought to have been impossible, and 
it would have been so if ordinary good practice had been 
followed. The Phenix Fire Office rules, under which the 


building was wired, specifically state that the tubing should 
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be earthed, and had they been complied with, these lines 
would never have been written. As the new Institution 
Wiring Rules, when issued, will doubtless be regarded as the 
standard rules of the trade, it is to be hoped that the 
conditions of safety for tube wiring will be clearly defined 
therein. 

It is worthy of note that the fault is said to have occurred, 
not in the tubes, but in the lampholders, showing that in spite 
of the many and wonderfally ingenious improvements which 
have been effected in the construction of these accessories, 
they are not yet perfect. The situation of the second earth 
which was necessary to complete the circuit. was not, we believe, 
discussed ; but it was doubtless external to the building, and 
might have occurred anywhere in the same distributing 
network. Most probably the general leakage inseparable 
from a widely extended system of mains and installations 
would faliy account for it. 

The fact that it was found impossible to release the first 
victim of the accident from the metal capping untii the 
pressure was cut off, and that one of the other bathers who 
received a shock released his hold only with great difficulty, 
indicates that the shock produced muscular fixation, render- 
ing the sufferer helpless. This is, doubtless, due to the 
alternating character of the current, and possibly might not 
have occurred had direct current been employed. It was 
suggested by the doctor who gave evidence at the inquest that 
the actual deaths took place at the moment of the “ extra 
current,”’ due to breaking the circuit at the fuseboard. But 
why should there be an extra current? The self-induction 
of the local circuit would be negligible, and moreover, as the 
current was alternating, the probabilities are in favour of 
the actual interruption having taken place when the current 
was small or zero, so that this suggestion was somewhat 
ill-founded. 

As for the voltmeter test put in evidence by Mr. F. H. 
Medhurst, the fact that the reading was 165 volts, while the 
supply pressure was 200 volts, merely proves that the resist- 
ance of the voltmeter in parallel with the various leakage 
paths to earth from the system of tubing, was of the same 
order as that of the fault ; the current flowing through the 
voltmeter and leakage paths was large enough to cause a 
drop of 35 velts over the resistance of the fault or faults. As 
was pointed out by Mr. Ram at the inquest, an electrostatic 


voltmeter should have been employed for the test; but even . 


then, the reading would have shown only what the pressure 
was before the man provided a new path to earth, and it 
would still have been impossible to say whether the actual 
shock to which he was subjected was one of 150, 100, or 
even only 50 volts. It is on record that a man has been 
killed with an alternating current shock at a pressure of 
leas than 100 volts. 

It must not be supposed, from the occasional occurrence 
such misadventures, that there is anything inherently 
dangerous in the use of electricity; in fact, their rarity is in 
itself strong evidence that on the whole there is no danger 
to be feared. We scarcely need refer to the hability of such 
simple and apparently innocuous apperatus as the humble 
kitchen boiler to explode at times, while’ the numerous 
fatalities by suffocation, fire, and explosion incidental to the 
use of gas do not seem to materially influence public opinion. 


But nevertheless, every effort should be made to guard 


against such disasters. 


It has been suggested that by the use of pendant fittings 
the danger would ‘have been obviated, and this is doubtless 
the case; but, on the other hand, the danger was not fore- 
geen, and the circumstances were not favourable to this 
practice, The roof is of open iron and glass work, and 
affords no facilities for supporting the pendants, while the 
latter would probably have provided a path for condensed 
moisture to flow down, a condition highly detrimental to 
good insulation. Moreover, it is essential that each lamp 
shall be provided with a switch, to economise in electricity 
when only one or two cubicles are in use, and this would 
have caused considerable extra cost. It is difficult to 
imagine a system more secure in every respect than 
the. one adopted—provided that the protective tubing is 
earthed. The jury apportioned no blame to anyone, and 
therefore neither can we; we hope, however, that the lesson 
will be laid to heart by all electrical engineers and con- 
tractors in carrying out future work, and that immediate 
steps will be taken to put in order existing installations. 








Hires Canned Or ever-increasing value are the 
by quarterly reports of the Electrical Bureau 
Ab cd of the National Board of Fire Under- 
writers (America). These have now reached their 37th 
issue, and each is illustrated by photographs of material or 
apparatus which have given rise to trouble. It is a coin- 
cidence that the 37th report should record 37 cases of fire 
due to lightning, 19 of which were due to direct flashes, and 
the remainder to wires not efficiently protected. In all, 164 
electrical fires are reported for the quarter, of which the 
greatest number, 45, was due to accidental earthing of 
conductors; crosses between overhead lighting and tele- 
phone wires with trolley wires account for 20 cases, and the 
same number is put to the debit of defective wiring ; five 
cases each are due to arcing of motor commutators, to shorts 
in flexibles due to abrasion, and to overheated resistances 
in tramcars. 

The November number of Insurance Engineering, N.Y., 
reproduces the photographs, and contains a very pertinent 
article upon the whole question of the inspection of electrical 
work, and the enforcement of rules appertaining toit. It 
is impossible to conceive of worse work than is shown in 
the illustrations. 

It is bad enough to find unsoldered joints, but these 
examples include high pressure wires merely hooked loosely 
together and laid quite bare in wood casing, plaster and 
tubing. In some-cases the wires are twisted together, and 
the wireman (!) has evidently thought that so long as one 
wire was made fast to the other, it was immaterial whether 
he twisted it round the copper or the insulation. So he 
has put a few turos round each. 

The jerry wireman is not a purely American : aaa 
This, unfortunately, is one of the lines in which our trans- 
Atlantic cousins can claim no monopoly, and we stand on 
common ground in demanding, for tle public good, his 
suppression. 

Granted that, there is great lack of uniformity in wiring 
roles, granted that some are obscure, that others are extreme, 
and others absurd and unworkable, nothing can be clearer, 
nor can we wish for more unanimity of opinion than is to 
be found as to the method of jointing conductors. And 
yet, in spite of all this, and notwithstanding Electrical 
Trades Unions, work such as is mentioned above not only 
can be found, but is far from uncommon. 

Speaking of contractors. who permit such work—con- 
tractors “who carry their offices in their hats; their 
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consciences they leave at home; who, like the rest of the 
wicked, flourish for a time”—Jnsurance Engineering adds : 
“‘ How they manage to make a living out of their work is a 
mystery.” 

But there is no mystery about it. They do not makes 
living ; they sal one. Ask the honest contractor who 
has to compete with them for work, or the supply house 
from whom they buy—no, obtain—their goods, how they do 
it. Ignorant of their work, and undertaking contracts at 
prices below that of the raw material, they obtain goods on 
credit, employ low-priced and incompetent labour, and live 
on such advances as they are able to get om aceonnt, until 
bankruptcy or an equivalent steps in and stops their career. 
By cutting down with their unfair competition the prices of 
good work, and by obtaining goods which they never pay 
for, they live a parasitic life at the expense of the trade 
generally. Yes, parasite is the only word that describes 
them. 

And what can check this parasitic growth ? Surely not 
a heterogeneous mass of more or less impracticable rules, 
based, perhaps, on the fads or fancies of an assistant distribut- 
ing engineer, and backed up by no more authority than 
mere bluff. We must have something authoritative, some- 
thing which can be enforcéd ; we must have compulsory 
inspection, and the registration of electrical contractors and 
of wiremen. The extending or altering of installations 
after. being passed should be prohibited, and it should be 
no more permissible to overload a safety fuse than the 
safety valve of a boiler. 

There is urgent need for action in these matters. 








The Toronto Niagara Scheme.— Our Niagara Falls 
correspondent writes:—" The application of the Toronto Niagara 
Power Co. for a franchise privilege to develop 100,000 u.P. 
in Queen Victoria Free Park, on the Canadian side at Niagara 
Falls, has opened anew the discussion in regard to the extent 
of the development at Canadian Niagara. On the evening 
of Friday, December 19th, a hearing on the application was held in 
the Parliament Buildings, in Toronto. Among those who appeared 
as interested in the prospective action of the Government on the 
application were representatives of the Toronto Niagara Power Co, 
the petitioning company, the Canadian Niagara Power Co., the 
Ontario Power Co., and the Niagara Falls Park and River Railway 
Co. The subject was presented in the form of a report from the 
Park Commission, which advocated the granting of the petition of 
the Toronto Niagara Power Co., and it would appear from this 
report that the new company contemplates a development on lines 
very similar to those of the Canadian Niagara Power Co., which is 
by means of a wheel-pit and tunnel tail-race. The report expressed 
the opinion of the Commissioners that the granting of the privi- 
lege would not interfere with the rights of any of the present 
companies, and in this contention they were supported by the 
opinion of engineer J. J. R. Croes, who held that the contemplated 
work of the company would not divert the flow of the river 
away from the intake of the Canadian Niagara Power Oo,, 
nor would the taking of 11,200 cb. ft. of water per second 
from the river appreciably lower ite level. Inasmuch as 
the Ontario Power Co. contemplates establishing its forebay 
and intake far above the point where the Toronto Niagara 
Power Co. seeks to tap the river, that company was not much 
interested in opposing the grant. However, the Canadian Niagara 
Power Co. representatives recognised in the. contemplated grant 
serious menace and d to the great works they are now erecting 
in Victoria Park, and on which they are ding millions. of 
dollars. The question hinged on whether or no the inlet works of 
the Toronto Niagara Power Co. would, or would not, affect the 
water level and water supply of the Canadian Niagara Power Co. 
One side contended that it would, while the other side was equally 
positive that it would not. In order to illustrate how reasonable was 
their contention, the Canadian Niagara Power Co, pointed out the 
remarkable effect of the wing dam erected by the Ontario Power 
Co., which has had the effett of div the entire flow of that 
portion of the river from about the Islands. Premier Ross 
requested that the contentions of the opposing sides be submitted 
in writing at the earliest time, stating the Government would then 
obtain disinterested expert opinion before giving answer.” 





Muirhead Wireless System.—The Muirhead wireless 
telegraph system onthe Vedamore steamship, which arrived recently 
at Baltimore, Md., is reported to have shown off well in tests of 300 
miles off Holyhead.—N.Y. Zlectrical World. 


FAULT LOCALISING ON TRAMWAY 
: SYSTEMS. 


By A. JOHNSTON, A.LE.E, 


THE desirability of having some method of localising faults 
on the overhead wires (or conduits as the case may be), and 
feeders from the generating station of a tramway system, was 
pointed out by the present writer in the ELzorricaL 
REVIEW, January, 1900, where a means of doing so was 
described which, though somewhat costly owing to the 
necessity of having pilot wires for every half-mile of line, 
was-accurate in results. Mr. M. B. Field described a method 
supposed to do the same thing in a paper which he read before 
the British Association at Belfast recently, but it is very 
uncertain whether the results of his tests would be of any 
value or not, as the resistance of the fault has to be allowed 
for ; this varies widely. Another way of testing is depicted 
in the Exxcrrican Review, December 5th, 1902, the 
principle of which is almost the same as Mr. Field’s method, 
and the same serious objection which renders it 
unreliable. 

A good system of testing is shown in figs. 1 and 2, by 
which means the position of a fault can be found with a 
fair degree of accuracy and rapidity, the only delay being 
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caused by the necessity to divide the reading on the testing 
voltmeter into the value of the testing current and then 
refer to a chart before the position can be found, but any 
educated boy could do this in a very few minutes. 

The testing current is limited by any auxiliary resistance, 
but should be comparatively high so as to get an appreciable 
reading on. the voltmeter, one terminal of which is 
permanently connected to the auxiliary bus-bar, the other 
being put to the far end of the feeder to be tested by means 
of a pilot wire laid for the purpose. The cost of these pilot 
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wires is the chief objection to this method of testing, but if 
they are putin at the same time as the other cables, 
the time saved should soon pay for this ; one such pilot wire 
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is necessary for each terminus, at which place they are con- 
nected to the trolley wires, preferably through fuses. The 
atrangements in the station depend on whether the mains 
are connected to one another outside or not. It is usual 
that they are not, as,should a “short” occur, it will then 
only affect the one particular section that it ison. The con- 


. hections for testing such a tramway as is shown in fig. 1, are 


given in fig. 2, by which it will be seen that all of the four 
feeders are brought to ammeters, and these are connected 
to the hinges of single-pole change-over switches. The 
ordinary working position of these switches is on the upper 
contacts ; the feeders are then connected through circuit 
breakers direct to the positive bus-bar, but if a switch is 
changed over to the bottom contact that feeder will then be 
connected to the positive bus-bar, through an auxiliary 
resistance A R which, if there is a “short” on the feeder, 
will keep the current down to a reasonable figure. 

It is advisable, as already stated, that this current should 
be large so as to get a distinct reading on the voltmeter, but if 
too large it is liable to do harm in the way of burning 
through a trolley wire or destroying a length of cable ; 50 
to 100 amperes, however, should be safe enough. Should 
the mains be connected outside the station, it will only be 
necessary to have a change-over switch for the feeder that 
is connected to the trolley wires at the nearest point to 
the station, the other feeders having ordinary single-pole 
switches, which must be opened during the testing. A map 
is made out to a large scale of the tramway lines and feeders, 
and the resistances of the latter are marked at all points where 
they alter in sectional area and at junctions, such as feeder 
pillars, &c. 

This map should be framed and hung in a handy position 
for reference. In noting the resistances care should be 
taken that there are no loose.:connections in the section 
pillars to heat and cause the resistance to vary. A good 
way to guard against this is to take the resistance of each 
feeder or section before the cars start running in the morning 
and again after the last car comes in at night. The latter 
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result will of course be a little higher than the former, and . 
if the difference is considerable there is urdue heating: 


somewhere, which must be remedied before finally filling in 
the resistances on the chart. 

When 2a fault occurs the switch of that section is put on 
the bottom contact, the low reading voltmeter marked v in 
fig. 2 is put between the far-end of the feeder and the 
auxiliary bus-bar by means of the small multiple way switch 
s, thus showing the drop in volts along the feeder (and the 
trolley wires, if they are connected in parallel with the 
feeder) to the fault, this drop is dividéd by the value of the 
current shown on the feeder ammeter, and the map is then 
consulted to find the position of the fault. 

Thus, suppose the ratio Ec or the resistance is found to be 
"045, it is evident by the map, fig. 1, if the fault,is on the 
feeder running to x that it is between the points / and g, 


and farther it is bi a a , or half of the distance from 
h tog. Even though the trolley wires and the feeders are 
connected in parallel the fault will always be z of the dis- 
tance between the two section pillars, provided that all three 
conductors remain unbroken, or if broken, that both ends at 
the fracture make contact with earth, where z is the 
resistance from one section pillar to the next (the fault being 


known to be between these two), and y the ratio®/c found 
by testing, less the resistance to the section pillar nearer the 
station. 


This will be seen by referring to fig. 3, which represents 
two trolley wires and the feeder between two section pillars 
marked pandg. Let the resistance of any ‘two of. these 
three. conductors be r, and the resistance of the third:be 1,, 


The testing current of c amperes is run from P to Q, giving: - 


avolts drop between these two points. ‘A fault’ will be 
assumed on the third conductor, and its: resistance from Q, 
the farther’ section pillar, to the-fault is-v; ; the current ‘in 
the first instance flowing along the two wires, or a‘wire, and 
the feeder will be-— 
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When testing with a fault on, the current is then run 
from P to the fault; its value through the two good conduc- 
tors will be : 

Ya — 1s 

f, +.7s. 
and if the drop in volts from P to q is 6, then 
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This will represent the fraction of the-conductor’s length 
that-the fault is from P, as.it.is of the. same section from:P 
to Q. _The.current in the second case need not be the same 
as the first, for should it vary the value,of. 4 will vary in 
proportion, and the ratio b/c or y will remain constant. 

A similar method of testing is to take the drop in volts on 
the rails instead of on the feeders ; ‘the results would not be 
so accurate, as the current may flow along a water or gas pipe 
some distance before it enters the rails, but they should be 
very useful, and could be applied to most existing tramways 
without running any extra pilot wires, as.there will already be 
wires run to each terminus and connected to the.rails for the 
Board of Trade recording instruments. The arrangements 
in the station will be’the same as fig. 2, except that the 
testing voltmeter is connected to the negative instead of the 
auxiliary bus-bar. It would be necessary, however, when 
testing, to open all the feeder switches, closing only the one 
connected to the feeder with the fault on it, downwards ; 
the current from the cars on the other sections, if left on, 
would also return by the rails and make the results erratic. 

Whether the rails or feeders are used, the resistances to the 
various points ‘are best found by experiment; this can be 
done by temporarily connecting the trolley wires to the rails 
at there places, one.at a time, noting the current and taking 
the drop in volts. This, of course, could not-be done while 
the traffie was on. 
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ELECTRIC POWER TRANSMISSION IN A 
CUBE SUGAR FACTORY. 





AFTER scarcely 15 years’ working, daring which period 
many investigators have been at work and steady improye- 
ment has been made, there is now hardly a branch of power 
transmission which -has not been invaded by the electrical 
engineer. = 3 j 

In power transmission schemes each case must be treated 
on its own. merits, and the special requirements of each 
necessitate special methods to meet them. We may instance 
the electric driving of printing machines in the textile and 
paper industries, and of pumps and ventilators for mines, 
each case calling for special attention with regard to output 
of motors and speed regulation. In the great majority of 
cases, owing to its great adaptibility, electricity has 
proved itself to be an ideal driving force, and it is’ now 
usual, where a new industrial undertaking is being formulated, 
to adopt it from the first as the motive power. 

The following is @ short description of the application of 
electric driving jn a cube sngar.factory,.in Bohemia ;_ the 
part of the factory to whieh this method of driving has been 
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applied is an extension of the old sugar factory, and in 
arranging it the limited amount of space available had to be 
taken into consideration. 
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The mechanical equipment of this modern factory, with a 
capacity of 18 to 30 tons of assorted cubes per day, has 
been carried out under the Huebner-Shroeder patents by 
Messrs. Bretfeld, Danek & Co., of Prague, while the entire 
electrical equipment has been supplied by Messrs. Kolben 
and Co., also of that city, whose interests in this country are 
in the hands of Messrs. Witting Bros., Electrical Engineers 
and Contractors, Ltd., London. 

To meet the requirements of the centrifugal machines 
mentioned below for drying the sugar, the three-phase system 





was chosen, and in order to obtain the correct speed for the 
motors driving these machines, the frequency was fixed at 
50 cycles per second. 

The three-phase generator (a section of which is given in 
fig. 1) is direct coupled to a vertical steam engine running at 
a speed of 200 revolutions per minute, and gives an output 
of 120 (true) KW. at a pressure of 200 volts at the termi- 
nals, This machine is of the revolving field type, the cast- 
steel magnet-wheel carrying 30 steel poles of oval section. 
The magnet coils are wound on gun-metal bobbins, and are 
kept rigidly in place by the solid pole shoes. 

The statio: armature is built up of stampings 16 mils 


thick, and is held in a strong cast-iron casing, as shown in 


fig. 2. The windings are carried in 180 partially closed 
slote, and consist of copper bars insulated from the surround- 
ing iron by micanite troughs ; these copper bars are bent to 

















sone previous to winding, and are connected up in star 
orm. 

Fig. 3 shows the no-load characteristic and short-circuit 
current curves of the generator, which is designed to drive 
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three motors operating centri machines. As the latter 
might at any time be all swi in at once, this 
mean @ momentary current of 240 amperes per phase. In 
consequence, the pressure drop of the generator had to be 
kept as small as possible, and the curves of fig. 8 show that 
the drop between no-load and fall-load, with a power factor 
of 80 per cent., amounts to only 18 per cent., taking the 
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excitation and the speed as constant. Curves showing the 
iron and friction losses are given in fig. 4, 

The following is a table of the total losses in the gene- 
rator at full load :-— 


The general arrangement of the factory is shown on 
fig. 5, and the operations carried out are as follows :-— 

The mass produced in the refining vacuum is lifted by 
means of a pump into tive cooling vats, a. It is then 
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Efficien y at full load 


The observed temperature rise of the generator after a 
trial of 74 hours at full load was as follows :— 


Armature iron, outside 
Armature iron finside 
Magnet copper ;!... 
Armature{copper!’... 
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Fig. 5 
Friction and ventilation losses ... 1,300 watts. 
Iron losses ... mk eee 2,600 ,, 
Armature copper loss ote 1,500 __—sé, 
Excitation loss ss aie 1,900 ,, 
Total loss in exciter 450 | 
Total loss in generator and exoiter 7,750 watts. 
Fall load output fis eee 120,000 __,, 
Total... 127,750 watts 
120,000 


= iu7,750 = 94% 


Fic. 7. 


== 


f 


} “3 a 
| I ” Y 
— -_ ({ 5 
bs 4 |p ~~ | 
—— =? 
}L_, 
i 


“fe 


pat 
emer 

















transported by means of the worm, 8, into a grinder, ©, and 
from this into the hot mixer, p, where it is mixed with syrup 
and heated. The electrically-driven centrifugal machines, 
F, are (placed below,this mixer, and are filled by means of 
the hopper, E, with the warm mass, which is then centri- 
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fugally treated. When the centrifugal machine reaches a 
speed of 500 revolutions per minute, the mass is covered with 
syrup and liquor, and is afterwards dried at the full speed 
of 950 revolutions per minute, The waste product thrown 
off by the machine is pumped back by means of the 
syrup pumps, G, to be treated again. The operation of 
separating the sugar in these machines occupies about 
10 minutes, running at full speed. 

The drum, H, with the separated slabs of sugar, is lifted 
out by means of the blocks and tackle, 1, and placed upon 
the trolley, J, while another empty drum lying on the 
trolley is placed in the centrifugal machine, which is 
again ready to start up. This operation requires very little 
time, and the fact that each centrifugal machine is provided 
with two such drums enables the process of manufacture to 
be carried on continuously. 

The electrical driving of the centrifugal machines required 
careful study, especially with regard to the starting, and also 
required a special construction of motor. The latter has six 
poles, and when fully loaded runs at a speed of 950 revolu- 
tions per minute on the 200-volt'50-cycle circuit. The 
rotor is permanently short circuited, and is keyed directly to 
the vertical shaft of the centrifugal machine. The stator is 
carried on an extension of the lower bearing of the machine, 
and is also fixed concentrically by that means, as shown in 
fig. 6. Fig. 7 shows the stator and rotor previous to 
erection, 

As the motor has to accelerate the mass of the centri- 
fugal drum with its contents, which is considerable, it takes 
about six minutes torun up to speed. It has been found 
that this slow acceleration is valuable under the present con- 
ditions, as it assists in mixing the mass of sugar and syrup 
whilst running at the lower speeds. 

The use of a polyphase motor with short-circuited rotor is 
thus an ideal solution of the problems occurring in this 
operation of sugar refining. The curves of fig. 8 show the 
characteristic of the motor whilst starting, and these are of 
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considerable interest. At the moment of starting the motor 
has an input of about 15 Kw., while at 950 revolutions per 
minute—the full speed—the input is only 5°8 Kw., that is 
to say, a little more than one-third of the input at starting. 

The short circuit current of the motor, which is in this 
case identical with the starting current, amounts to 
80 amperes, while the normal current at full load, 950 re- 
Volutions per minute, is 18 amperes. The power factor 
a gradually from about 60 per cent. up to 91 per cent, 
fig. 8). 

No solder has been used in the rotor or stator connections 
on account of the considerable rush of current at starting, 
while, as the insulation between the stator winding and the 
iron is of micanite, the motor can be greatly overloaded 
without being damaged. The factory works continuously 
day and night, each motor being started up about four times 
during the hour, and therefore special attention had to be 
given to the severe starting conditions. ‘The number of 
motor-driven centrifugal machines installed up to the pre- 
sent is three, while there is room for five more. 

After the drums are removed from the centrifugal 
machines they are taken to pieces, and the slabs of 
sugar contained therein are distributed in the suspended 








trucks, mM. After being put together on the trucks on the 
platform, the empty drums are transported to the water 
tanks, N, and Nz, Thev are dipped by means of the tackle 
at 0, first into tank No.1, which contains warm water for 
cleaning, and then into tank No. 2, which contains cold 
water, after which they are ready for further use. 

The slabs of sugar are transported by means of the 
trucks, M, mentioned above, to the drying rooms, P,, which 
are capable of dealing with 30 tons per day, and are heated 
by means of hot air. 

The electrically-driven fan, Q, forces hot air from the four 
radiators, R, into the drying rooms, while a second electric 
fan, T, exhausts the moist and cool air. 

After drying, the slabs of sugar are brought by means of 
the electric hoist, v, to the first storey, in which are placed 
the band saws, x, and the cube cutters, y. The electric 
hoists shown in fig. 5 deserve a word of description. 





Owing to the limited amount of space available, these had 
to be made as compact as possible. The electric motor drives 
a worm geat by means of a flexible coupling, which, at the 
same time, serves as a brake disc. The gear wheel is made 
of phosphor bronze, and the worm of hardened steel, the 
whole gear being enclosed in a cast-iron case and running ip 
oil. Ball bearings are used for the worm, the general 
arrangement of which is shown by the photograph of a 
similar worm given in fig. 9. The efficiency of the worm 
gear is 90—91 per cent. at full load. Upon the gearing 
shaft is keyed the rope drum, which carries two ropes, there 
being two cages in the lift. A chain wheel has been placed 
on the drum shaft, which drives, by means of a chain, an 
automatic switch with screw spindles and nuts, thus stopping 
the hoist automatically at the end positions. An automatic 
safety device on the middle position of the controller has been 
combined with the above arrangement, which secures a 
sufficient margin for braking and prevents the so-called 
“ over-reversing” of the starter. There is, in addition, an 
arrangement for switching out the hoist automatically if any 
of the ropes become slack. The whole gear is mounted on 
one cast-iron bedplate. 

The band saws, xX, mentioned above, cut the slabs of 
sugar produced by the centrifugal machines into strips, which 
are afterwards cut into cubes by the cutters,y. Each cutter 
has a packer, z, attached to it, which packs the cube sugar 
produced into cases of 4 or 1 cwt., or into cardboard boxes 
of 10 lbs, 

The machines designated by B, D, and G in the arrange- 
ment of the factory are driven by a single electric motor, 
M,, While the machines x and y are driven by another motor, 
M, The whole installation has now been operating without 
a hitch for over a year. 





London—Brighton.— Last Saturday was issued the text 
of a private Bill for next session, for the purpose of obtaining 
Parliamentary authority for the construction of an electric mono-rail 
line between London and Brighton for express traffic. Its length 
will be slightly over 49 miles. The ca: wed ghee ky 4 will be 
£4,500,000. Among the persons men in the as forming 
the company are the Earl of Dysart, Mr. G. C. Montague, M.P., and 
General Sir F. Forestier-Walker. 
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ENTROPY. 
By J. SWINBURNE. 


Ir is strange that after half a century there should be any 
difference as to the meaning of the term entropy, or the idea 
that underlies it. Yet there is no doubt great confusion in 
the minds not only of people who have not paid any special 
attention to thermo-dynamics, but among those who write 
on thermo-dynamical subjects, such as the steam or gas 
engine, and among physicists, and even in extreme cases 
among specialists in thermo-dynamics. 

Beyond explaining how the entropy is found mathematic- 
ally in reversible changes, treatises on thermo-dynamics 
seldom discuss entropy, or attempt to give any sort of 
notion of the idea it represents. It may, perhaps, be some 
use if I give as well as I can, in my own words, my 
idea of the entropy of Clausius and the great thermo- 
dynamicians. 

Energy exists either in the higher forms, such as- me- 
chanical, electrical, magnetic, or chemical energy ; or in the 
lower or degraded form of heat. Heat in this sense includes 
diffused, and to some extent directed light, heat, or 
electric radiation, but for simplicity we need only concern 
ourselves with ordinary heat. Energy in the higher forms 
can be interchanged from one form to the other. In fact, 
there is always some degradation into heat in effecting a 
change, but by choosing suitable means we can make the 
percentage degraded very small, and can, for convenience of 
thought only, imagine it zero. Energy of the higher grade 
can, however, be wholly degraded into heat. 

Heat, on the other hand, can, under certain conditions, 
be almost’ wholly converted into a higher form; by 
choosing suitable arrangements, nearly the whole can be thus 
elevated, and in imagination, for purposes of convenience of 
thought only, it can be wholly elevated. But this elevation 
can only be brought about by some change in a body, and 
that body can only be brought back to its original state by 
degrading some energy from a higher form into heat again. 
For instance, if we have the ordinary perfect gas and 
cylinder of the text-books, we can let the gas absorb heat 
and give out higher grade energy to approximately the same 
amount, and we can imagine the process frictionless, and 
think of the whole of the heat being converted into 
mechanical energy. But the gas is in a different condi- 
tion at the end of the process, as its volume is greater 
and its pressure less. To get it back to its original 
state it must be compressed, and that degrades mechanical 
work down into heat. Thus if the gas is to be used over 
and over again for converting heat into mechanical energy 
it must sometimes take in heat and sometimes give it out. 
The question of importance is, What relation has the heat 
turned into mechanical work to the work degraded back to 
heat ? Carnot thought at first that heat was taken in at a 
high temperature, and that the same amount was given out 
again at a lowtemperature. Clausius found that a quantity 
which he calied entropy took practically the place originally 
ascribed to the heat. He found that in a reversible Carnot 
cycle the working fluid gave out the same entropy at the 
lower temperature that it took in at the top, the entropy 
being numerically equal to the heat divided by the tem- 
perature, so that in a reversible cycle the hot reservoir lost 
the same entropy as the lower one gained. But he did much 
more than this, he showed that in all changes in nature 
there must be an increase of entropy. 

Coming back to the gas in the cylinder, suppose we 
have a heat reservoir which gives the gas 100 joules at a 
temperature 6,, of say 500°. Let us neglect friction and 
such things, and assume that the gas is “perfect.” It expands 
isothermally, and in doing so it converts the 100 joules from 
the lower form of heat to the higher form of mechanical 
energy. It may work a machine, which thus gets 100 
joules. The gas has taken no energy. We have thus con- 
verted 100 joules of heat into 100 joules of work, but we 
have not left the gas in its original state; it isin a less 
useful state. To bring it back to its original state, so that 
it may be ready to be used again in the same way, we must 
convert work back into heat. We want some way of 
labelling the expanded gas to show that it is not in such a 


good state. We, therefore, say that its entropy is increased, 
Taking the original state as our zero of entropy, the entropy 
¢:, of the expanded gas is a sort of brand, which signifies 
that the gas cannot be got back to its standard state without 
being purged of that amount of entropy. Entropy is a 
function that can never be reduced. In fact, it always in- 
creases, but for the moment we can imagine the gas to be 
compressed reversibly. Another way of saying that entropy 
cannot be reduced is to say that it can only be given out by 
giving out heat, so that the increase of entropy of the body 
that receives the heat is at least as great as the decrease of 
the entropy of the body losing entropy. Another way of 
putting this is to say that a body cannot give off heat to 
another of higher temperature. If it did, the receiving 
body’s entropy would increase less than the giving body’s 
decreased, so there would be on the whole a decrease of 
eotropy. Our perfect gas, after its expansion, is thus 
branded with the entropy 9. If the gas expanded reversibly 
at temperature 6,, or 500° C. absolute, as it took in 100 
joules, its entropy is 0°2 in scientific units. But it must not 
be supposed that the entropy is a factor of heat. The 
energy is not held by the gas; it has gone on to the 
machine, where it has its own factors; the temperature and 
entropy of the gas cannot be factors of energy that is not 
in the gas, but elsewhere under its own separate factors, 
This is a mistake that many writers make. 

Suppose the gas had been allowed to expand by being 
blown into a vacuum. No external work would have been 
done, and no heat would have been taken in, as Joule showed 
that a perfect gas under such conditions kept its temperature 
constant, But the expanded gas is obviously in the same 
condition as if it had been used for elevating heat into work, 
and to get it back to the standard state, energy must be 
degraded into heat. It is, therefore, branded with the same 
entropy ¢:, or 0°2 of a claus, as before. Obviously, the 
entropy depends on the state of the substance, not on how it 
got into that state. Entropy can thus increase without the 
substance taking in any heat at all; but the entropy of a 
body cannot be decreased without giving out heat, and it can 
only give out heat at such a temperature that the entropy of 
the body receiving heat is increased at least as much as that 
of the substance is reduced, so that entropy, as a whole, can 
never diminish. 

It might be said that as the expanded gas has to degrade 
high-grade energy into heat to get back to its original state, 
it might as well be branded not with the entropy but with the 
energy it must give out as heat in its return. But the 
amount of energy that has to be given out is indeterminate, 
while the entropy is definite. If the gas has to give out 
0°2 claus, it is best to make it give it out at the lowest 
temperature possible, so that it corresponds with as little 
heat as possible ; just as it is best to increase the entropy at 
the highest temperature, so that you take in as much heat as 
you can for a given increase in: entropy of the gas. 

If we imagine ideal conditions, so that there is no friction, 
no slope of temperature, &c., we can work with reversible 
cycles, and the entropy is always numerically equal to //H/0; 
on this basis we can work out all the ideas of reversible 
thermo-dynamics, and books full of differential equations 
have been written, connecting H, p, v, 0, &c., in every con- 
ceivable way. 

But Clausius did more than this; he pointed out that any 
departure from reversibility involves increase of entropy. 
All degradation of higher energy into heat is obviously 
increase of entropy. Heat flowing from a hot to a colder 
body involves growth of entropy. Expansion of a gas into a 
vacuum, or diffusion of one inert into another inert gas, all 
chemical, and all other changes mean increase of entropy. 
Kelvin and Clausius thus discovered a master secret of Nature 
when they told us that entropy always increases. No change 
of any sort whatever can take place unless it involves 
increase of entropy. If the entropy would remain constant 
in @ proposed change, there is equilibrium, and the change 
will not take place. If the entropy would diminish, the 
change is impossible. 

We may now attempt to define entropy. Starting from 
a standard state as having zero entropy ; entropy is numeri- 
cally equal to the heat that would have to be given out if the 
substance could be brought to the standard state by a com- 
pletely reversible process, divided by the temperature at which 
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the heat would be given out. Or, in mathematical language, 
the entropy is numerically equal to the value that /dx/@ would 
have if a reversible change were possible from the standard 
to the state in question. Except that it is always greater 
than /7H/0, the entropy has nothing to do with the heat 
absorbed during the actual change from the standard to the 
new state. Except that it is always less than the heat given 
out during actual return to the standard state divided by the 
temperature, the entropy has nothing to do with the heat 
given out. 

For ease in mathematical work, thermo-dynamicians 
generally discuss reversible changes very fully, and often 
hardly touch upon real processes at all. It is generally 
easy to tell from the context when their statements are 
limited to reversible cases; but this practice has 
led to a very general misunderstanding of the mean- 
ing of entropy, and, as I have elsewhere pointed 
out, text-books on mathematical physics and on steam 
engines frequently state that entropy is /7#/®, which gives 
a wholly false idea of the function. In the imaginary case 
of reversibility there is no increase of entropy. During any 
such change one body’s entropy increases just as much as 
another’s decreases. There is thus conservation of entropy. 
If entropy were conserved its differential would be exact. 
Unfortunately, mathematicians are often fond of using 
mathematical symbols without understanding their physical 
meaning. It is sometimes stated, for instance, that if a 
quantity depends on the co-ordinates its differential is exact. 
This is an error. If its differential is exact the quantity is a 
function of the co-ordinates, but the converse is not neces- 
sarily true. If a quantity is conservative its differential is 
exact. Lagrange introduced the principle of generalised 
co-ordinates in dynamics before the conservation of 
energy was understood. Energy is conservative, and 
its differential is therefore exact, so Lagrange’s equations 
were applicable. But now that the conservation of 
energy is understood the whole question of Lagrange’s 
co-ordinates might, I suggest, be made much simpler and 
more intelligible if the underlying physical basis were made 
plain at once. Prof.G. H. Bryan is not only a very able 
mathematician, but he is also an authority on advanced 
thermo-dynamics, so I will use him to point a moral. In 
discussing my Physical Society paper, Prof. Bryan smiled 
and pointed the finger of scorn at x (the quantity factor of 
sensible heat, such that /¥dy represents the increase of heat 
energy of a body), because, unlike dp, dy is not, according 


_ to him, an exact differential, and therefore depends on the 


history of the working substance, and not on its actual state. 
Prof. Bryan here makes three blunders in one breath. First, 
he makes out that dg is an exact differential, whereas it is 
only an exact differential in the purely hypothetical case of 
reversible change, and the paper he was discussing dealt 
essentially with real thermo-dynamics ; second, dy would be 
an exact differential in reversible changes, like 7 ; third, he 
infers that if dy is not an exact differential, x cannot be a 
function of the co-ordinates. This is blind mathematics, and 
shows that even eminent mathematicians and thermo- 
dynamicians work with symbols without understanding their 
real meaning. I feel sure Prof. Bryan will not mind being 
used as a horrible example. 

The treatment of /dH/@ in reversible processes became very 
important in developing the second law of thermo-dynamics, 
and the importance of the function entropy in nature, as 
always tending to increase, has been frequently overlooked. 

Engineers and physicists are accustomed to look upen all 
energy as being unavoidably degraded down into heat, and 
this idea is so burned into most of us that many will hardly 
realise that that is only one way of increasing entropy. 
Friction, developing heat, produces entropy. As the heated 
bearing gives up its heat by conduction to the surrounding 
cooler bodies, there is increase of entropy. What I want to 
urge here is the advantage of the view that Nature always 
increases entropy, and the degradation of higher energy into 
heat is only one, though the commonest way of increasing 
the entropy of the universe. The inter-diffusion of two 
mutually inactive gases at constant pressure and temperature 
into each other produces no heat, and therefore no degrada- 
tion of energy. It produces increase of entropy though, 
otherwise it would not take place ; and to separate the gases 
and restore them to their original state demands degrada- 





tion of higher grade energy into heat. It may be urged 
that the diffusion is thus the first step in the path of pro- 
duction of heat ; quite so, but Nature is not a human being, 
and a process like diffusion must be considered by itself, and 
we have here, ard also in the case of expansion into a 
vacuum, a process determined by the increase of entropy, 
and not by development of heat. 

The importance of the Kelvin-Clausius dictum that 
“entropy always increases,” is nowhere more clearly seen 
than in chemistry. For a long time the engineer’s idea of 
production of heat reigned in chemistry. It was supposed 
that a chemical action was determined so as to evolve heat. 
This was Berthelot’s and Thomsen’s theory, and the fallacy 
still rans riot through chemical literature. When a reaction 
produced cold, it was considered unworthy to be called 
chemical, and was branded as a merely physical exception. 

About a quarter of a century ago it was pointed out to 
chemists that the Clausius-Kelvin law applied to chemical 
reactions. Hortsmann, Rayleigh (I think), Gibbs, Massieu, 
and in a special way, Helmholtz, pointed this out almost at . 
the same time. In order to see whether the entropy 
increases, we must consider not only the substance, but the 
surrounding objects, and we can then work out expres- 
sions which cover the ground by remaining un- 
changed in value, if there is no increase of entropy, on 
the whole, and we can transform these expressions into 
terms of the co-ordinates of the substance. Gibbs worked 
out three such expressions; Massieu worked out two, 
practically the same as two of Gibbs’s; and Helmholtz 
worked out one of Gibbs’s. As Gibbs worked out the 
whole three, we can call them Gibbs’s functions. The 
functions are such that under the variations considered the 
differential is zero if the process is absolutely reversible; in 
other words, if there is no growth of entropy. They are 
just compact and mathematically convenient expressions for 
seeing whether a given change is possible, in equilibrium, or 
impossible, using increase of entropy as the criterion.* Un- 
fortunately, though the differentials of these functions are 
easy to interpret physically, the integrals are not, and the 
nomenclature adopted is, I snbmit with diffidence, not good. 
Thus u — 69 is called the “free energy” of the substance ; 
but there is no particular freedom about it, and the second 
term is not any part of the energy of the substance. The 
term ‘“thermo-dynamic potential” for vu — 69, and for 
U — 69 + pv is given owing to some fancied resemblance 
to potential in dynamics, That is mere unimportant detail, 
however; the real point is the fact that no change in the 
universe can take place unless it increases entropy; and 
that this is not only the key to the energetics of chemistry, 
it is a law of Nature which ranks in importance with that of 
gravitation. 

Yet treatises on thermo-dynamics leave this great law 
neglected in the background, using /dH/0 as if it were really 
synonymous with entropy, and as if its sole use were to 
prove the second law and spin differential equations. 
Careful reading and consideration will generally tell one 
when the author is considering only reversible changes ; and 
when he deals with irreversible changes he generally explains 
the increase of entropy. But people like Prof. Perry, whom 
I may take as a specimen, because he has put himself pro- 
minently forward in that capacity, define entropy as //H/@ 
and d¢ as an exact differential, which not only leads to hope- 
less confusion in dealing with real thermo-dynamics, but 
either contradicts or hides the great law of Nature developed 
by Clausius and Kelvin, that nothing changes without in- 
crease of entropy. 

We may put the absurdity of the ordinary definition of 
entropy as equal to the heat taken in divided by the tem- 

rature in another rather fanciful way. - Imagine we 
wished to discuss trade, and we wanted to find a defini- 





* If the equation for dA, the increase of what Clausius called the 
“ uncompensated work” in termsof 0, 9, p, v, and any other energy 
ordinates, such as E, Q in electricity, &c., be set down, dA can then be 
converted into any number of partial differentials, each having some 
co-ordinates constant. Integrating by merely removing the 4, 
various “thermo-dynamic potentials” are obtained, including 
Gibbs's ¥, &, and = with signs reversed, showing that the increase of 
the uncompensated work, which includes increase of entropy, 
means decrease of the particular thermo-dynamic potential 
applicable to the circumstances, 
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tion for selling price, and already understood cost 
price. An ordinary tradesman tries to- make a profit 
on every transaction, but he often fails, But consider 
Nature-as a trader who always makes a profit, and simply 
refuses to carry out any transaction without some profit, 
though the profit may be cut down toan almost inappreciable 
amount in some cases, A writer, for simplicity of treat- 
ment, might discuss transactions under the limiting and 
impossible case in which Nature would make no profit. In 
that case the transaction would be perfectly reversible, and 
the cost price and selling price would be the same. What 
would we think of writers who on this defined the selling 
price as the cost price, and ignored the profit altogether ? 
Nature may be regarded as a trader who wants to make a 
profit in entropy, and will not carry out any transaction, 
however small, of whatever kind, unless she can make some 
entropy. The increase of entropy in an irreversible process, 
that is, the excess of » over //H/0, was called by Clausius the 
“uncompensated entropy.” The term may not be very 
happy, but the uncompensated entropy of a body resulting 
from a change is Nature’s profit. The compensated entropy 
may be said to be compensated by the loss of entropy of 
some outside body which supplied the heat, the rest, the 
uncompensated entropy, is clear profit to Nature. 

We humans do not care about entropy ; what we want is 
high-grade energy. We want to transmit the high-grade 
energy economically, and to raise low-grade into high-grade 
energy. In transmitting high-grade energy, Nature takes 
her toll of entropy by producing heat by friction, resistance, 
&e.; we try ‘to reduce this profit as much as possible, 
because though it does not lessen our energy it degrades it to 
heat. When we turn heat into high-grade energy Nature 
cannot permit any reduction of entropy. If all the heat is 
converted into high-grade energy, a’ medium such as a gas 
must be used, and the entropy of the gas must be increased, 
so that there is a profit at that step. The entropy of the 
gas and condenser must be further increased on compressing 
the gas to its original state. As Nature wants entropy and 
we want to convert heat into high-grade energy, we convert 
heat at a high temperature into work, and give back the 
corresponding entropy, plus the necessary profit, at as low 
temperature as possible, so that we elevate as much heat as 
possible into work, while satisfying Nature’s desire for 
entropy. The engineer may be defined as one who gets as 
far as possible what men want in changes of energy while 
giving Nature the increase of entropy she insists upon 
having. This is, of course, a fanciful illustration, not an 
analogy. 

It may be said, and I dare say well said, that entropy is 
not easy to grasp, and does not seem to correspond with any 
other physical quantity. This may be largely the fault of 
my explanation, but I submit that the whole subject can be 
simplified, and I began a paper for the Physical Society, of 
which the first part was read. The Physical Society, no doubt 
under the advice of a referee, thought it best not to publish 
this first part ; but the subject seems so important that I 
hope to be able eventually to finish the paper and publish it 
in some form. 

This article probably contains slips, especially in questions 
of history and priority. I make no pretensions to historical 
accuracy, and have no time for verification or reference, as, 
unfortunately, this paper has to be written in as limited a 
time as possible, on short notice. 








ELECTRO-METALLURGICAL PROBLEMS.—V. 
By ALEC. A. BEADLE, A.LE.E., F.C.S. 


ALUMINIUM. 


Except for oxygen and silicon, aluminium is probably the 
most abundant metal in nature, constituting from 10 to 20 
per cent. of all varieties of clay, which are simply double 
silicates of aluminium, magnesium, soda, potash, &c., kaolin, 
bole and other clays and china clay consisting of almost pure 








hydrous silicate of alumina. It constitutes, in fact, an 
essential ingredient of almost every rock ; so far, however, 
it has been found impossible to economically reduce the 
silicate, and bauxite, a hydrated alumina, found in France, 
Treland, and in the United States, together with cryolite, a 
double fluoride with sodium, found chiefly in Arksut-fiord, 
West Greenland, have been the only sources of the metal, 
The sulphates or alum-bearing minerals serve also as a 
source of the aluminium salts. 

Glancing through the history of aluminium, we find that 
it was first reduced from fused chloride or from cryolite by 
means of potassium and sodium, the chloride being made 
from alumina ; then by electrolysis of the double chloride 
and of cryolite, and finally by electrolysis of alumina dis- 
solved in fused cryolite ; so we see that bauxite and cryolite 
have been the only minerals so far used. The whole of the 
aluminium of the world is now made by electrical methods, 
the principles of which are represented by the more modern 
processes of Cowles, who reduces alumina along with copper 
in an electric furnace forming an alloy ; of Herault who 
reduces fused alumina with a carbon anode, and an aluminium 
cathode, CO, being evolved at the anode ; and of Hall whose 
process is similar, but the alumina is dissolved in fu 
cryolite. ; 

Modern practice has shown that the most satisfactory 
method of keeping the electrolyte fused is by means of the 
current itself, and, moreover, it is found necessary to use a 
cathode of molten aluminium and not of carbon or any other 
metal. The yield of metal is “about 1 lb. per 12 £.H.P.- 
hours, which at }d. per unit represents about 3d.; this is, how- 
ever, only a small item in the cost of production, the chief 
item being the preparation of pure alumina from the crude 
bauxite, which amounts to over 40 per cent. of the total cost 
of manufacture. 

Crude bauxite contains iron, silicon, titanium and several 
other impurities which must be got rid of, and the methods 
of producing pure alumina are numerous, but depend for the 
most part on the precipitation of the hydroxide from alkaline 
aluminates into which the bauxite is first converted. Any 
slight impurities left are brought down during electrolysis 
with the first aluminium, except titanium, which causes 
trouble. However, modern pure aluminium contains up to 
99°8 per cent., or even more of the metal, the impurities 
being chiefly combined and graphitoidal silicon and iron. 

It would considerably cheapen its production if the metal 
could be first reduced, from crude bauxite and then purified, 
and for thie purpose many suggestions have been made, but 
on account of its extreme electro-positive nature, aluminium 
cannot be purified either by replacement or by subsequent 
electrolysis, and there seem to remain but few ways out of 
the difficulty, except to produce the pure metal in the first 
instance. 

There seems to be some doubt as to whether alumina can 
be reduced to metal by any other means than by electricity. 
The combining energy of aluminium with oxygen is very 
great, exceeded only by that of magnesium. Winkler, 
however, has only succeeded in forming the supposed black 
suboxide by heating alumina with magnesium in a current of 
hydrogen. Borchers has practically proved that the heat of 
the electric furnace, apart from any electrolytic action, can 
reduce aluminium in presence of carbon; but this, in the 
author’s opinion, requires further corroboration. Tucker 
and Moody claim to have reduced it with calcium carbide. 
The many attempts to reduce it by hydro-carbons, either 
alone or in cryolite, seem to have failed. 

Much attention has lately been paid to the production of 
aluminium sulphide on account of its excellent adapt- 
ability to subsequent reduction, either with metallic iron or 
by electrolysis. The best known method for its production 
is that in which carbon, disulphide is allowed to react with 
alumina at a high temperature, but this reaction is very 
incomplete. Blackmore first dissolves his alumina in a bath 
of fused alkali fluorides and sulphides, by which he converts 
all the alumina into sulphide. Bucherer heats a mixture of 
alumina, alkali sulphide, sulphur and coal, by which he 
obtains aluminium sulphide, These, and many other pro- 
cesses, start with pure alumina, and end with a mixture con- 
taining the sulphide; but what is. required is to start with 
the crude ore, and end with the pure single, or better siill, 
double sulphide. Aluminium su!pbide fuses easily, and 
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when electrolysed at a moderate temperature with carbon 
anode and aluminium cathode, gives up its metal and evolves 
sulphur, requiring only about 1 volt for decomposition, and 
since the temperature required is not so high as with cryolite, 
the total amount of energy would be far less than at 
present. 

Despite many statements to the contrary, there is no 
doubt that aluminium has never been reduced from solution, 
and in all probability, in this respect, it bears a close relation- 
ship to sodium ; attempts in this direction are therefore but 
waste of time and money. 

The applications of aluminium are daily growing, and 
will do so more rapidly as its price is lowered. The solder- 
ing of the metal is, in the author’s opinion, not an impossi- 
bility, one solder bearing an approximation to perfection 
having come under his notice. 

The use of aluminium in the form of extremely fine 
powder is rapidly growing; it was first used in the reduction 
of oxides and production of locally high temperatures in 
Goldschmidt’s “hermit” process, and for this it is con- 
tended that the metal need not be pure, a great advantage in 
its manufacture. According to Mineral Industries, a French 
firm undertook to supply 90 per cent. aluminium for this 
process at 2 francs per kgm. 

Pure aluminium powder is proving a most valuable pig- 
ment for “aluminising” the ironwork of ships ; itis mixed with 
varnish, and thus successfully withstands the action of 
sea water. In aluminium required for shipbuilding the 
addition of a small quantity of copper—up to 4 per cent.— 
seems to enable it to withstand corrosive action better, and 
one might reasonably suppose that if an impure aluminium 
were made from bauxite containing impurities electro- 
positive to copper, these might be replaced by that metal 
in a fused electrolyte containing it. 


MAGNESIUM. 


Very much the same remarks apply to the very general 
occurrence of magnesium silicates in nature as to aluminium. 
It is, however, found in comparatively large quantities in 
the more convenient forms of soluble chlorides and double 
chlorides (as carnallite, &c.) and sulphates (epsomite, &c.), 
and as single and double carbonates (magnesite, &c.). 

Magnesium has a very great affinity for oxygen, hence 
magnesia has to be brought to such a high temperature in 


_ contact with carbon that the metal is volatilised, and the 


difficulties in its condensation and melting are great, as it so 
rapidly re-oxidises, 

It is practically certain that, like aluminium, magnesium 
cannot be reduced from aqueous solution except into a 
mercury cathode, and- consequently there remains but one 
method for its reduction, and that is either to electrolyse or 
reduce by sodium the fused haloid salt. 

For this purpose carnallite, either natural or artificial, 
being a double chloride of magnesium and potassium, is 
eminently suited ; it gives off nearly the whole of its water 
of crystallisation and fuses down to a clear liquid at a 
temperature below 700° C., from which the magnesium can 
be reduced. 

The electric current liberates chlorine and metallic 
magnesium, which floats and must be kept away from both 
chlorine and air. This is generally accomplished by passing 
an inert gas through the chamber containing the magnesium. 
The cathode current density need not exceed 1 ampere per 
square inch. 

The cheapening of magnesium is more a matter of con- 
structing reducing apparatus that will not rapidly deteriorate, 
than of anything else ; but perhaps its limited applications 
have not brought the problems of its economic production 
forward so much as those of other metals, although, no 
doubt, if it could be produced considerably cheaper, its use 
as a reducing, dehydrating, and illuminating agent would be 
greatly increased. An alloy of aluminium containing about 
10 per cent of magnesium, and called “ magnalium,” is 
proving very useful. It is almost like silver in appearance, 
having high reflective power, can be cast, turned, and fine 
threads cut upon it. 1t will also-take the file better than 
aluminium alone, and is, moreover, said to resist air and 
water well; but to fulfil all these conditions it must, of 
course, be quite free from sodium. _ 





Sopium, 


The “ores”? of sodium are too well known to need 
description, as are also the secondary products obtained 
from salt. The value of the sodium contained in all of these 
in the combined state is such that if only it could be easily 
reduced, the margin of profit would be very great. The present 
price of metallic sodium, however, prohibits its uses in many 
directions, but as a reducing agent the demand would rapidly 
grow as its price became lower, so that eventually it might 
be possible to use the metal as a source of pure caustic soda, 
when the demand would be practically unlimited. In this 
direction this ideal has, to some extent, been realised, as in 
the Castner-Kellner alkali process, in which the sodium is 
deposited into mercury, and from this into water, as well as 
in the Vautin fused lead process. Sodium in a free metallic 
form is, however, here never made, neither can these 
processes be regarded as a step in this direction. _ 

The history of the production of metallic sodium is closely 
connected with that of aluminium, and has been full of 
changes. In later years the metal was condensed from 
retorts in which a mixture of sodium hydroxide, iron and 
charcoal were heated together, and finally, by the now well- 
known Castner process, in which the hydroxide is heated in 
iron crucibles to a temperature only just above its melting 
point, and electrolysed with iron electrodes. In this way 
sodium is liberated along with hydrogen at the cathode, and 
oxygen at the anode. The sodium thus produced is worth 
£200 per ton. ’ 

In the Darling process this principle is modified by a 
porous diaphragm using fused nitre round the iron anode. 
NO, is evolved and converted into nitric acid, but the whole 
process hinges upon this very questionable anode. 

It takes nearly two tons of caustic soda (value £20) to 
produce one ton of sodium, so that there is ample room 
for great improvement in the present expensive methods of 
production ; and the attention of chemists has, therefore, 
been turned to one of the very first methods used in its 
production, the electrolysis of fused chloride of sodium. The 
chief and most obvious difficulties in this direction lie in the 
construction of the apparatus, so that the patents and 
suggestions put forward have been remarkably numerous ; 
but there are equally important chemical and electrical 
difficulties which are not so generally understood, and, 
although none’ seem absolutely insurmountable, the general 
prospect cannot be said to be a promising one. 

It is a curious fact, however, that so many experimenters 
have paid little or no attention to the purity of their salt, 
but have assumed it to contain nothing but sodium chloride, 
a circumstance practically unknown. - These processes have 
been based on several ideas. The original one was to elec- 
trolyse a fused bath of salt, producing chlorine and sodium 
vapour, which was to be condensed, but, owing to the close 
proximity of the volatilising points of thechlorideand the metal 
to each other (about 900° C.), both products distilled together. 
The second was to reduce the metal in a molten condition 
from a mixture of alkali-chlorides having a much lower fusing 
point than salt alone ; if comparatively electro-positive metals 
are chosen, the resultant sodium is fairly pure. 

Neither of these ideas has ever been brought to a practical 
issue ; the second is the most promising, but it is doubtful 
whether either process will ever prove commercially successful, 
The difficulties of manipulation make either almost an 
art, but they may be overcome in time. The sodium 
which is liberated has about half the specific gravity of the 
melt, and floats about half out of it; the chlorine which is 
liberated, being free from carbonic acid, is well suited to the 
manufacture of bleach, but would probably have to be 
cooled and moistened before passing over the lime. Carbon 
anodes withstand the action of the salt admirably, but as 
cathodes carbon is rapidly corroded and swells up into a kind 
of carbide; iron, however, can be used for this purpose. 

Three actively-cortosive materials have to be dealt with, 
chlorine, salts and sodium all at-a red heat; the first a 
powerful oxidiser; the second capable of dissolving almost 
any fire-clay or ordinary metal; and the third a powerfnl 
reducing agent, acting on any non-conducting body. 

The most essential factors in the cost of sodium thus pro- 
duced are energy, which at, say, jd. per B.T.U., would 
theoretically be less than 1}d.°per lb. of ‘metal, the salt 
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which hardly counts at all, and the fuel for maintaining the 
8" uisite temperature. 

f this heat be supplied by a higher current and voltage, 
say, by doubling the watt-hours per pound of metal produced, 
many difficulties disappear in the construction of the appa- 
ratus. The chlorine being a useful bye-product also aids 
the process, so that it is evident that this problem deserves 
much consideration. 








THE LOCAL GOVERNMENT BOARD AND 
THE BOROUGH OF HACKNEY. 


Wuat powers do the Local Government Board possess in 
controlling the expenditure of municipalities ? 

This question is very much in evidence just now in the 
Borough of Hackney—where the state of the accounts has 
caused considerable commotion among the ratepayers. The 
District Auditor appointed by the Local Government Board, 

" issued a reporton July 7th last, and his statements naturally 
caused no little anxiety and indignation in the Borough. 

He speaks of the “ incomplete and unbalanced condition of 
the accounts when first presented for audit, and which showed 
an aggregate deficiency of £10,479 10s. 9d.,” and he goes 
on to say :— 

I found, however, that this was far from being a true statement 
of the case, that the position was, in fact, very much worse, and that 
corrections were necessary in regard to the following matters : — 

1, An unauthorised loan of £10,000 had been raised in 1898 or 1899, 
by the late vestry, and a transfer of £5,000 had also been made 
from the monies deposited with the Council to defray the cost of 
making-up new streets; expenditure which should have been borne 
by the rate funds, had been defrayed by the £15,000, thus borrowed 
without sanction, and items of this expenditure amounting to 
£5,500 were still shown as balances to be borne by future years. 

These balances have now all been charged to the General Fund, 
and the unauthorised borrowings have been discharged. 

2. Some further expenditure in excess of sanctioned loans was 
also carried forward on the balance sheet and had to be charged to 
the General Fund, 

8. The interest upon the electricity loans from March, 1899, to 
March 3ist, 1901, amounting to £2,801 4s. 8d., had also to be 
charged to the capital funds. It was entered in the accounts 
amongst the items of expenditure to be borne by the loans. 

He further points out that an asset of £3,400 appeared 
twice upon the balance sheet—that a School Board precept 
for £16,257 had not been taken account of—and adds that 
these corrections brought out an aggregate deficiency in the 
rate funds of over £40,000, or taking account of arrears of 
rates, reduced it to £29,235 19s. 4d. Another deficiency 
alluded to by the auditor is £2,459 18s. 5d. on new streets 
account. 

This extraordinary state of affairs very naturally led toa 
demand for an official inquiry ; and a letter to the Local 
Government Board from the Hackney Ratepayers’ Organising 
Committee, dated the 22nd ult., refers to the disappoint- 
ment experienced by a large body of memorialists at the 
reply of the Department intimating that they had no power 
to direct an inquiry. 

The case does not rest merely upon the auditor’s report, 
but according to the letter referred to, other matters would 


have been submitted for investigation, the allegations, 


whether based upon mere rumour or not, proving how neces- 
sary it is for a thorough and impartial investigation into 
such charges as— 

The alleged loss or iteeitiiia of a number of rate collecting and 
other books ; the withholding of information by the Finance Com- 
mittee from the Council ; the dismissal of certain officers by a very 
narrow majority, in face of the protest of a considerable minority 
of the Borough Council that these men had not been heard in their 
own defence ; the appointment of temporary officers to permanent 
positions on the staff, under circumstances and through influences 
demanding a searching inquiry, and the financial obligations of 
certain officials to subordinates, a scmaaec of things inimical to 
proper discipline. 

There appears to be some attempt to screen the present 
Borough Council by throwing the blame for all these irregu- 
larities upon the late Vestry; but, asa matter of fact, the 
majority of the new Council were members of the old 
Vestry, merely changing their designations from Vestrymen 
to those of Aldermen and Councillors, Out of 69, no fewer 
than 37 were on the old Vestry. 








The electric lighting undertaking has started with a very 
heavy loss, and in order to allay the growing apprehensions 
of the ratepayers, the Lighting Committee have hurriedly 
issued a statement which attempts to show the result of the 
trading for 11 months, an odd but significant course to 
adopt, as a delay of a few weeks would have enabled the 
Committee to prepare accounts for a completed year. 

The statement sent out is altogether misleading, alleging 
a loss of only £73 by ignoring a large amount for interest, 
sinking fund, depreciation, and other liabilities. In fact, a 
very thorough audit of these accounts ought to be insisted 


. upon, to enable the ratepayers to fully understand the 


result of Hackney’s costly experiment in municipal trading. 

Further heavy outlay is contemplated, and it is intended to 
apply to the London County Council for a further loan, 
which will avoid the necessity for any action by the Local 
Government Board. The Committee suggest an approach 
to the consulting engineer for some reduction in his com- 
mission on this fresh expenditure, and as they allege that he 
has received 5 per cent. upon £300,000—say £15,000—it is 
not surprising to learn that he was open to an arrangement. 

The 11 months’ accounts to September 30th, 1902, show 
a capital expenditure of £207,722, a total revenue of 
£11,606 ; working expenses (exclusive of carbons and 
maintenance charges of public lighting) of £4,969, leaving 
a gross profit of £6,637, against which interest and repay- 
ment of capital are stated to amount to £6,710, leaving a 
deficit of £73. 


Starting with this sum of £73 
the following additions must be made to the actual 
loss upon the 11 months’ trading :— 

Interest, mentioned in the auditor’s report as having 


improperly been charged to capital ... 2,801 
Five months’ interest not charged in the account for 

the 11 months’ trading, say ... 4,171 
Depreciation on, say, £200,000 at 3. per cent. per 

annum, for 11 months ... 5,500 


(Sinking fund from March, 1899, ‘“ Seplembee 80th, 1902, 
at 24 per cent., say, £17,500, of which only £1,104 repayment 
of capital is charged. The repayment of capital is deferred 
for three years, but this concession to the rrowers does 
not release them from the liability, in considering the result 
of the trading.) 


Cost of carbons and maintenance on 293 arc lamps for 
11 months wee aes wes eos a coe 750 





Actual loss, exclusive of sinking fund ... we. £13,295 





This calculation is much nearer the correct position of the 
undertaking than the absurd figure of £73, to which the 
borough electrical engineer has affixed his signature. 

But there are other matters to be considered in dealing 
with these accounts, such, for example, as the charge for 
public lighting at the rate of £20 per lamp per annum. 
The cost of running these lamps should not exceed £15 per 
annum, including all charges and interest on capital, conse- 
quently £5 per lamp, or, say, £1,000 profit to the electric 
lighting undertaking is being paid by the ratepayers 
through another Committee, the money being taken out of 
one pocket to put it into another. 

If a thorough audit and official inquiry were made, it 
would dispose of other rumours in the Borough, dealing 
with the rates and taxes paid by the electric undertaking, 
the clerical assistance of the town clerk’s and surveyor’s 
departments, and labour charged to the General Purposes 
Committee. 

Surely, sufficient evidence is apparent for justifying the 
searching inquiry demanded by the ratepayers, and if the 
Local Government Board has no power to undertake it, the 
position of that department, which was organised under the 
Act of 1871 to deal with the local authorities, is a “ee 
anomalous one. To have the control of the borrowing, to 
appoint the auditor, and, not to be able to inquire into the 
accounts which he finds to be in an unsatisfactory condition, 
is a reductio ad absurdum. 

As to the electrical undertaking, the best course for the 
ratepayers would be to get clear of the speculation if a 
reasonable chance of doing so should present itself. Alder- 
man Wells-Holland, at a meeting of the Hackney Borough 
Council on the 18th ult., said: “ They knew perfectly well 
there was an offer of more than £300,000 for the under- 
taking.” If this be true, the sooner a-sale is effected the 
better for the ratepayers—for the prospects of success as a 
municipal undertaking are very remote, 
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THE USE OF BLAST FURNACE GAS IN GAS 
ENGINES. 


In continuation of our review of the paper and corre- 
spondence upon the subject of our heading, given by Mr. 
Cecil A. Cochrane before the Cleveland Institution of Engi- 
neers, we will summarise the letters from correspondents in 
Engineering. Mr. B. H. Thwaite points out that Mr. 
Cochrane does scant justice to other pioneers in the applica- 
tion of blast furnace gas in this country, and claims that the 
credit belongs to Mr. Jackson of the Clay Cross Ironworks, 
for gas-driven blowing engines; and to the Sheepbridge 
Coal and Iron Co. for utilising the new power for electric 
traction and lighting ; while he remarks that the work done in 
bringing the gas engine up to the position it holds to-day by 
the firm of Messrs. Crossley Brothers, Ltd., is entirely over- 
looked. 

Mr. W. E. Philbrow had quite a long letter in the issue of 
December 26th, dealing with points which formed the subject 
of an editorial article. After complaining that our leading 
men take careful note of advances made on the Continent and 
in the States, while almost ignoring any progress by their com- 
patriots, he goes on to suggest that the editors of the leading 
technical journals are not above that reproach. He gives 
credit to M. Greiner for having boldly struck out, when the 
opportunity offered, and built a gas engine far exceeding any- 
thing then existing, but he says that it was a Britisher who 
developed the necessary apparatus for properly cleaning even 
the dirtiest gas, and that even M. Greiner had adopted a 
modification of the Thwaite system, as well as several large 
installations on the Continent. He disputes the idea “ that 
we are now dependent on them [foreign engineers] for the 
designs of these engines,” and complains of mis-statements 
made by such an authority as Engineering as being injurious 
to this country’s industries. 

The writer goes on to take;exception to such a high mean 
pressure as 90 lbs. per square inch being obtained from such 
poor gas as Cleveland blast-furnace gas, as from an examina- 
tion of cards from various engines on the Continent and in 
Britain the highest mean pressure obtained is only about 


70 lbs. per square inch, and there follows an illustrated 


criticism on the indicator cards which accompanied the 
editorial article in the columns of our contemporary. The 
concluding sentence may be quoted:—“The question 
comes to one’s mind of how long a tube and how many 
stoves would be necessary to deal with 6,000 H.P. instead of 
only 600 H.P.” 

The same issue of our contemporary had a letter from Mr. 
T. J. Denny, of the Blast Furnace Power Syndicate, Ltd., on 
the subject of Mr. Cochrane’s paper, in which he says that the 
chief merit of the paper is the fact that the author has 
been good enough to unreservedly give the results of the 
experiments and details of the apparatus employed. 

He goes on to remark that the author makes it clear that 
the proper treatment of blast-furnace gas for use in gas 
engines was very little understood by his firm or his 
advisers, as is shown by the twelvemonth’s experimentation. 

In regard to the gas engine per se, he says, that this has 
been so far developed that there is little need for further 
experiments, as good working results are readily guaranteed 
by the best makers, so his remarks will chiefly be confined to 
the treatment of the gas. 

The writer of the letter, after referring to the fact that the 
gas must be cooled, takes exception to the apparatus adopted 
for this purpose in this instance, and we give the remainder 
of the letter in his own words :-— 


The cost of tubing 5 ft.6in.in diameter, and of considerable 
length, along with the cost of a stove-casing, when added to the 
fans, and apparatus for driving these, and the coke scrubbers, will 
compare very badly with our so-called static installations, which 
have been adopted in this country and in Germany, and which Mr. 
Cochrane admits give perfect results. 

The adoption of such acooling apparatus as a tube 5 ft. 6 in. in 
diameter and of great length, associated with fans supplied with large 
volumes of water and motive power for driving the fans, hardly 
appears to be ascientific attempt to purify thegas. . . . 

The cost of the new tubing and stove casing would, we calculate, 
not be less than £3,000; with fans and motors, say, £3,320, or 
£5 10s. per H.P. 

With the dynamic system of cleaning, even when assisted by the 
Spparatus described, unless the speed of the fan and a certain 





volume of water are maintained, the results, Mr. Cochrane says, are 
disastrous. Whereas in the static or Thwaite method no such 
critical condition exists, and only men of the labouring class are 
required to attend to the ap 

After Mr. Cochrane’s statement that, having no gasholder at 
Ormesby, he was unable to state the consumption of gas, how has 
the consumption given in the test of the 600 H.P. engine made at 
Ormesby, December, 1902, been arrived at? ; 

Again, how does he reconcile his statement that ‘We never had 
any hesitation in adopting the ‘dynamic’ method of cleansing” 
with the application of a long tube of large diameter and a con- 
verted stove-casing ? 

If one-fifth of a mile of tubing, 5 ft. 6 in. in diameter, and a stove- 
casing especially prepared, along with two fans and motors of 26 
H.P. are required for each 600 H.P. gas engine installed, no doubt 
ironmasters will hesitate to adopt any such system. Compared with 
the static system, the ground-floor space occupied is twice that 
required for cleaning 300,000 cb. ft. per hour by the latter method, 
oraratioof10tol. ... 

By the static method gas engines can be kept running con- 
tinuously for long periods, as the dust-removal iapparatus can be 
cleaned in sections without necessitating any stoppage, and the 
water condensation from the gases goes far tow providing the 
necessary liquid agents for washing the gas in the box washer and 
the centrifugal fan. Moreover, the proportion of the motive power 
required is a small ratio of that required in the dynamic system. 


Mr. Cochrane’s paper drew a letter from Mr. W. J. 
Crossley on behalf of Messrs. Crossley Bros., Ltd., to the 
effect that, being makers of over 40,000 gas engines, they 
can hardly be forgotten, and goes on to say that his firm, like 
Messrs. Cochrane & Co., were led to believe by M. Greiner’s 
paper that there was no necessity to make any special pre- 
paration for the treatment of blast furnance gases ; they 
now readily confess that treatment to remove dust before 
the gas comes to the centrifugal separator is quite needful, 
quoting Mr. Cochrane’s paper as proof. 

He concludes his letter by saying that his firm will 
be glad to use the Thwaite system where possible. 

The general conclusions to be drawn from Mr. Cochrane’s 
paper and the correspondence are, that for such gas as that 
issuing from the Cleveland furnaces, special apparatus is 
required for removing the dust over and above the dynamic 
apparatus which the firm first decided to adopt, and that 
though the apparatus adopted in this instance was to a 
certain extent satisfactory, it would hardly recommend itself 
to ironmasters not so favourably situated in regard to spare 
stove casings, &c., while specially designed apparatus exists 
for washing, cooling and scrubbing, which gives results 
rendering the gas, produced as it is in such large volumes, 
perfectly suitable for use in gas engines, without necessitating 
excessive lubrication, or allowing of troubles from accumu- 
lations of dust in the gas engine cylinder. 


CORRESPONDENCE. 


Electrolytic Meters. 


In asking you to kindly afford us an opportunity of 
replying to the statements made ing the Bastian 
meter by Messrs, Chamberlain & Hookham, Ltd., in your 
current issue, we desire, at the same time, to disclaim any 
interest, direct or indirect, in the authorship of the article, 
the terms of which have apparently provoked their surprise. 

That Bastian meters are accurate to within 1 per cent.— 
that is, for all practical p dead accurate—is not in 
any way a debatable statement, but a statement of fact that 
can be fully substantiated, and to argue otherwise, it would 
have to be admitted that the laws of electrolysis are not to 
be relied upon. This would be as absurd as Messrs. Chamber- 
lain & Hookham’s statement that the Hookham meter con- 
sumes half a volt and uses no current. 

Your correspondents also say that the accuracy of our 
meter depends upon the condition of the chemicals used ; 
but this is a mis-statement, as the accuracy is just the same 
whether filled with ordinary tap water, or with water plus 
any proportion of commercial sulphuric acid or commercial 
caustic soda, In fact, we maintain that the purity of the 
mercury ina Hookham meter is of more importance than 
the purity of the chemicals we use, though we are aware 
that only commercially pure mercury is considered 
necessary. 
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As we are concerned in refuting mis-statements of fact, 
we will pass over mere irresponsible insinuations against the 
Bastian meter, as we should expect to be passed over any 
similar insinuations regarding the messiness of mercury or 
the uncertain operation of motor-meters in general ; one can 
hardly expect the mouse to hold forth: on the good qualities 
in the character of the cat. 

Damaging mis-statements, however, compel us to say that 
Bastian meters have been known to the trade for five years, 
and most of the first hundred ever made are still in constant 
use at Holbein House, Chelsea, where they have been since 
the commencement of 1897, and nearly 12,000 have since 
been sold. 

Messrs. Chamberlain & Hookham’s statement, that elec- 
trolytic meters cannot be tested for accuracy by easy and 
effective means, does not apply to the Bastian meter, which 
can be accurately tested in less than five minutes without 
current over the full range of the recording scale, with the 
aid of a simple standard liquid measdre, whereas a motor 
meter can only be tested in circuit with the assistance of a 
watch and accurate ammeter, and should it be desired to 
test it on the recording dials, the operation will take several 
davs. It has therefore become the custom to test. motor- 
meters on the driving spindle only, taking for granted that 
the intermediate gearing between the spindle and the record- 
ing dials is accurate, and this, in many cases, has led to 
serious error. 

The remarks about the early forms of electrolytic meters 
having proved unsatisfactory, only apply to those of the 
shunted type, in which inaccuracies may occur that are not 
possible in the case of an unshunted meter like the Bastian 
meter, through the electrolytic cell. of which is passed the 
whole current to be measured. 

Certain motor-meters have also proved failures in the 
past, but it would be weak indeed to raise. that as an 
objection against the more perfect instruments now to be 
obtained. 

Both types have their advantages and their dis- 
advantages, and their respective fields of usefulness, and 
business in them can be obtained by fair competition, and 
without the aid of such unwarrantable and irresponsible 
attacks as that made on us by Messrs. Chamberlain and 
Hookbam, Ltd. 

Apologising for the length of this letter, 


The Bastian Meter Co., Ltd. 
Cuas. O. Bastian, Managing Director. 





I have read with much interest, Messrs. Chamberlain and 
Hookham’s letter in your last issue. There is, however, one 
point that appearsto meto be inisleading, viz., “thatthe amount 
of water decomposed in an electrolytic cell depends upon the 
chemicals used.” Any first-year’s student could tell them 
that the water only is decomposed, and that this is in strict 
proportion to the current passing through. Their remark, 
therefore, is as much to the point as for anyone else to say 
that the accuracy of a Chamberlain & Hookham meter 
depends upon mercury, and not treacle, being placed in the 
retaining chamber. 


Watford, January 5th, 1903. 


Herbert C. Hodges. 





We are glad of an opportunity of refuting some of the 
statements which, as your Birmingham correspondents 
truly say, go a little beyond mere trade appreciation. The 
absurd claims which are often made in favour of electrolytic 
meters would lead anyone not practically acquainted with 
the business to the belief that electrolytic meters are simply 
infallible as regards light load accuracy. 

As regards first cost and light load accuracy, we wish to 
emphatically state that motor-meters of 5 amperes capacity 
and over can be bought for less than the 50s. stated as a 
minimum figure by your contributor, and are more than 
equal to any electrolytic meters as regards continued light 
load accuracy and length of life; moreover, we ourselves.are 
not the sole makers of such meters. 

Again, the shunt loss is urged as a sufficient reason against 
the use of motor-meters for small consumers, but surely your 





contributor ‘is aware of. the existence of motor ampere-hour 
meters, which have no shunt windings, and therefore no 
shunt loss; in fact, ampere-hour meters are almost univers- 
ally used for direct current circuits. The question of 
voltage drop in electrolytic meters is much more important, 
as it oceurs most seriously at the timé of heaviest load on 
the station. 

Prepayment meters such as suggested by your contributor, 
in which the meter in the coal cellar is electrically con- 
trolled by a prepayment attachment in the hall, would fail in 
the yery first essential of such apparatus, viz., cheapness. 
We venture to predict that the future prepayment meter will 
be a self-contained mechanical apparatus, which contains 
neither glass nor chemical solutions. 

The Electrical Co., Ltd. 
J. Srorrner. 
London, January 5th, 1903. 





Entropy. 


As Prof. Perry’s letter appeared in your columns, perhaps 
I ought to answer it, I have already tried to do so in the 
Electrician of January 2nd, or rather I have amplified the 
statements -in the note in my address. Beyond some ground- 
less ‘accusations to the effect that I denied the second law of 
thermo-dynamics, and held that entropy is not a function of 
the state of a substance, there is nothing to answer in bis 
letter. Prof. Perry merely repeats the conventional state- 
ments I originally criticised, and even emphatic repetition of 
a disputed proposition, is not useful discussion. In con- 
sequence of the attitude he has adopted, I feel justified in 
referring specifically to any errors he may have committed in 
thermo-dynamics, and in so far as such errors are 
typical of those I condemn, I feel sure Prof.’ Perry 
will not mind my making use of them as 
definite instances. My original criticisms were not in any 
way directed against Prof. Perry in particular. Saving that 
as faras I know it at all, his book on the steam engine seems 
particularly good, it is im no way exceptional. It appears 
to contain the wrong idea of entropy of which I complain, 
certainly, but it isnot in any way peculiar in that particular. 
I do not know even yet whether he considers entropy a factor 
of heat, though ‘I noticed he used Q, which generally denotes 
a quantity factor, in his equation, dH/@ = dg. Ihave little 
doubt Prof. Perry will give his reasons in due course for 
his definition and other statements. 

James Swinburne. 
41, Palace Court, W. 
January 5th, 1903. 





Wireless Telegraphy in Jamaica. 


In your issue of November 28th, p. 909, I see a para- 
graph to the effect that the local government here is to 
introduce a Bill during the next session of the L.C. to grant 
facilities for the establishment of wireless telegraphy in the 


_ Colony. 


This is'a trifle inaccurate ; the facts of the case being that 
a Bill is to be introduced empowering the Governor in 
Privy Council to deal with applications to erect and work 
wireless telegraph apparatus in the Colony, which puts 
another complexion on-the matter. 
Geo. A. Rock, 
Superintendent. 
Direct West Indies Cable Co., 
Kingston, Jamaica, 
December 22nd, 1902. 





The Sugden Boiler. 

Referring to the letter from Mr. J. C. Stewart, which 
appeared in your issue of the 2nd inst, respecting the Sugden 
boiler, one or two points are raised which call for ex- 
planation. ; 

As regards superheating, the illustration in your issue of 
the 19th ult. shows a superheater fitted to the boiler; this, 
however, is.an accessory, and is-only supplied as such. If a 
superheater is not required, the stop valve is placed on the 
steam receiver in ‘accordance with usual practice. The 
method referred to by your correspondent of placing a super- 
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heater on alternate boilers is sometimes adopted in installa- 
tions where a high degree of superheat is not required. 

With respect to enlarging the area of the header con- 
nections with the steam drum so as to equal the combined 
area of the water tubes, this, as you point out in your 
editorial note, would make a cumbersome connection. 
Within certain limits the restricted outlet does not unduly 
retard circulation. The point raised, however, is a very im- 
portant one, and indicates the serious disadvantage of 
adopting long headers having numerous tubes, which, while 
making a cheap boiler, results in defective circulation and its 
consequent evils. 

It may be observed, given the same length and section of 
header, and the same number of tubes, that a straight header 
will admit of much greater freedom as regards circulation than 
can be obtained through the tortuous course of a staggered 


header. 
T. Sugden. 


180, Fleet Street, E.C. 





Speedy Tramear Erection. 


What is the largest number of tramcars completed in a 
given time ? 

The speediest piece of work I have been on was at Bristol, 
where our gang erected and painted trucks, mounted 270 
motors, removed all wheels and axles to test truth of wheels, 
and replaced over 100 wheels by new ones ; fitted slipper 
brakes ; mounted car bodies of 135 cars in exactly three 
months (July to October, 1900)—an average of 104 cars 
each week during 13 consecutive weeks. 

The speediest part of that work was receiving 50 con- 
trollers one Saturday afternoon, mounting them, and con- 
necting up cables, and putting 25 cars into service trials 
within 40 hours. 

I have worked for other firms since, but never turned out 
more in the same time. Mr. Heppell was in charge of this 
car work, and if he sees this he will confirm my statements. 


J. William Smith. 
Gloucester, January 2nd, 1903. 








ELECTRICITY ON TRUNK LINES. 


Tun New York Electrical World, in a recent editorial, discussed an 
article contributed by Cornelius’ Vanderbilt to the North American 
Review. It was a study of the above subject from the standpoint of 
the railway manager. It must be remembered that, aside from his 
official status, Mr. Vanderbilt is an engineer whose opinion must 
command respect. In this case his views are singularly conservative 
and sane, and while the electrical engineer may find some items 
for criticism, he will, in the main, agree that the conclusions are 
sound. Roughly to summarise the points of the paper, Mr. Vander- 
bilt divides the total expense as follows :—Cost of unit weight of 
fuel, useful work realised per unit, cost of handling trains, cost of 
repairs to machinery, c st of repairs to roadbed. As to the first item, 
he finds approximate equality for electric and steam operation, save 
in isolated cases where low grade fuel of water power can be 
economically used for the electric stations. In work realised per 
unit of fuel, the result is nearly a stand-off with perhaps a slight 
advantage in favour of electricity. Cost of handling trains should 
not vary with the motive power, since no hands could be dispensed 
with safely in electrical driving. As to repairs on machinery, the 
larger total amount in electrical equipment would offset, or 
more than offset, any intrinsic gain in favour of the motors, 
and in repairs to roadbed. Appearances indicate little difference, 
although the third rail, if used, would be an additional item of 
maintenance. When it comes to the cost of equipment Mr. 
Vanderbilt considers that on the two systems the cost of rolling 
stock, including motors and locomotives, would be about the same, 
leaving the electric generating and distributing systems as addi- 
tional items of expense which must justify their existence by 
increasing the power delivered per unit cost of fuel. The possi- 
bility of doing this is held, very properly, to depend on the density 
of traffic on the road, which Mr. Vanderbilt considers to be very 
rarely great enough on trunk lines, if ever, to give electric operation 
the advantage. 

_ Mr. Vanderbilt fully recognises the advantages that may be gained 
in handling a dense passenger traffic by electric trains, but he is 
here discussing the desirability of electric traction in the general 
service of “trunk lines.” In this paper he has put his finger with 
unerring instinct on the weak point of electric traction on a large 
Scale, viz., the losses and expense in the transmitting and dis- 
tributing system when dealing with traffic of small or moderate 
density. He falls into the error common among those who are not 








practically familiar with electric power transmission of somewhat 
overestimating the losses in the line, and thus exaggerates one factor 
in his estimates, but not by an amount which at the present time 
vitiates his conclusions. The loss from prime mover to driving- 
wheel is indeed the most serious obstacle to electric traction on a 
large scale. When traffic is very dense, this loss is relatively of 
much less importance than elsewhere, and may be far outweighed 
by the undoubted advantages of electric driving, but it is certain 
that this loss is one which engineers should strive assiduously to 
reduce. The major part of it, however, generally lies between the 
step-down transformers and the driving-wheels, rather than on the 
side towards the prime mover. All the récent experiments have 
been directed to the reduction of this fraction of the loss, either by 
the use of alternating motors, poly phase and other, or by employing 
rotary converters or motor-generators on the locomotives, thus 
doing away with the extensive low-tension distributing system. 
Obviously this procedure is not merely an extension of ordinary 
trolley practice, but a direct attack along a new line on the more 
serious problems of the art. 

As Mr. Vanderbilt very properly points out, trunk line conditions 
are not to be properly met by a mere extension of ordinary trolley 
lines, and the more fully this fact is understood, the better for electric 
traction in gene As we have many times pointed out, there isa 
large class of intefirban roads which must, in many of their relations, 
be classed with ordinary railroads, and yet there is a very wide 
distinction between even these and the big trunk lines which 
derive, and must continue to derive, a very large proportion of their 
revenue from hauling the country’s freight. There is every reason 
to believe that electric traction will steadily increase, and that it 
will yearly assume a more serious ‘position in general railroad work, 
but this is far from asserting that the locomotive will soon be a 
back number. And there is good reason to believe that the loco- 
motive is capable itself of very considerable improvements. As a 
result of the Zossen tests, a determined effort is being made to 
produce a locomotive especially suited to very high speeds, and the 
results will throw considerable light on the improvements that may 
fairly be expected. 





THE PRICE AND METHODS OF CHARGING 
FOR ELECTRICITY. 


By A LEGAL CONTRIBUTOR. 


Onz of the most important branches of the law relating to elec- 
tricity is that which deals with and prescribes the method whereby 
the supply company sball charge the consumer for current. With 
the constant improvement in the methods of supply, and the 
important discoveries which yearly lead to more economical 
methods of producing and transmitting electricity, undertakers 
often find it necessary to apply to the local authority or the Board 
of Trade for power to vary the terms of their original contracts with 
consumers. It may become expedient to effect a considerable 
change in the pressure of the current supplied. To double the 
voltage of electricity may be economy of the highest order, but it 
must render useless a large number of incandescent lamps belong- 
ing to consumers. Who, then, is to defray the cost of providing 
new lamps? 

Again, the supply company may consider it desirable to change 
over from the continuous to the alternating-current s)stem. An 
alternating current cannot, as a general rule, be used for motive 
purposes. Who is to compensate the consumer for having to shut 
down his motor-driven mill, or who will defray the cost of 
exchanging continuous-current motors for machines which will co- 
ordinate with, and be capable of being worked by, the alternating 
current of the street mains ? 

One other aspect of the case presents itself. The undertakers may 
desire to vary the terms upon which they supply their current to 
the public. The price of coal, the price of labour, and many other 
agencies operate to render the economic price of electricity a 
fluctuating quantity. Regulations must therefore be provided 
whereby the price may be varied from time to time. 

It is necessary to see how far the Electric Lighting Acts have 
provided answers to the foregoing questione. 

Those parts of the Electric Lighting Acts to which reference 
should be made are as follows:—It is enacted by Sec. 19 of the 
Act of 1882 that, where a supply of electricity is provided in any 
part of an area for private purposes, then, except in so far as is 
otherwise provided by the terms of the licence, order or special Act 
authorising such supply, every company or person within that part 
of the area shall, on application, be entitled toa supply on the same 
terms on which any other company or person in such part of the 
area is entitled in similar circumstances to a corresponding supply. 
This section, which follows the precedent of the Gasworks Clauses 
Act, 1871, Sec. 11, and the Waterworks Clauses Act, 1847, Sec. 53, 
makes the supplying of electricity practically compulsory, but the 
provisions of the Electric Lighting (Clauses) Act ot 1899, which are 
identical with the form of provisional order hitherto in common 
use, make certain regulations as to supply which ease the burden of 
the company. ape 

By Clause 27 of the Schedule to the Act of 1899, which is now 
incorporated with every provisional order, undertakers (¢.g., the 
supply company) are bound, upon being required to do so by the 
owner or occupier of any premises situate within 50 yards from any 
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distributing main of the undertakers ..... to furnish and lay 
any electric lines that may be necessary for the purpose of supply- 
ing the maximum power to which the owner or occupier is entitled. 
The cost of any electric line to be used for conducting the current 
from the mains to the consumers’ premises is to be borne by the 
supply company if it is only 60 ft. in length. The expense of pro- 
viding additional wire shall, if the undertakers so require, be 
defrayed by the owner or occupier. The most important provision, 
from the undertakers’ point of view, is contained in Clause 27 
(2) (6), which provides that every owner or occupier of premises 
requiring a supply of energy, if required by the undertakers, must 
enter into a written contract with them to continue to receive and 
pay for a supply of energy for a period of at least ¢wo years of such 
an amount that the payment to be made for the supply, at the rate of 
charge for the time being charged by the undertakers .. . . shall 
not be less than 20 per cent. per annum on the outlay incurred by 
the undertakers intproviding any electric line required under the 
seetion. The undertakers are also empowered (by Sec. 3) to 
demand security for the payment of all moneys to become due in 
respect of such supply ; and in default of security being given they 
may discontinue the supply of electricity. By Clause 27 (5) the 
undertakers are relieved from the obligation to provide any supply 
unless they are reasonably satisfied that the electric lines, &., on 
the consumers’ premises are in good order and condition.; The Board 
of Trade regulations go further than this. Igis provided by 
R. (41) that the undertakers shall not connect the wires and fittings 
on a consumer’s premises with their mains unless they are reasonably 
satisfied that the connection will not cause leakage exceeding i535; 
part of the maximum current supplied to the premises. 

The Price of Electricity.—Regulations as to the price of electricity 
are to be found in Secs. 31 and 32 of the Schedule to the 
Electric Lighting Clauses Act, 1899, and the rules issued from time 
to time by the Board of Trade. The material provisions of the Act 
of 1899 are as follows:—By Sec. 31 (1) it is provided that the 
undertakers may charge for energy supplied by them to any 
ordinary consumer (otherwise than by agreement)—(a) By the 
actual amount of energy so supplied; or (b) by the electrical 
quantity contained in the supply ; or (c) by such other method as 
may for the time being be approved by the Board of Trade. 

The exact prices which may be charged are now set forth in the 
Fourth Schedule to the Form of Provisional Order published by the 
Board of Trade in 1899. In the Schedule the term “unit” means 
the energy contained in a current of 1,000 amperes flowing under an 
E.M.F. of 1 volt.during the hour. When the undertakers charge by 
actual amount, they are entitled by Sec. 1 of the Schedule to charge 
at the following rates per 
13s. 4d. ; and for each unit over 20 units, 8d. Where they charge by 
the electrical quantity in the supply, they shall be entitled to charge 
according to the rates set forth in Sec. 1 of the Schedule, the 
amount of energy supplied to the consumer being taken to be the 
product of the electrical quantity and the declared pressure at the 
consumers’ terminals as may be declared by the undertakers under 
the Board of Trade regulations. The “standard or declared ” pres- 
sure at consumers’ terminals is also provided for by the Board of 
Trade regulations under the Electric Lighting Acts, 1882 and 1888, 
Sec. (B), Sub-Sec. 4—8. Should any consumer at any time object 
to the method whereby he is charged, he may by one month’s 
notice require the undertakers to charge him at their option either 
according to methods (1) or (2). [See Sub-Sec. (2)]. ~ 

The result of this sub-section is that the option lies with the 
undertakers, and the consumer has in reality very little power. 
Suppose, for instance, the majority of the consumers in a district 
were charged according to electrical quantity, an application by 
one or two to charge according to “actual amount” could appa- 
rently be refused. 

It is provided by Sub-Sec. (8) that before commencing to supply 
energy through any distributing main for the purposes of general 
supply, the undertakers shall, if the local authority are not them- 
selves the undertakers, give notice to the local authority, and if 
the local authority are themselves the undertakers, by public adver- 
tisement, by what method they propose to charge for energy sup- 
plied through that main; and where the undertakers have given 
any such notice, they shall not be entitled to change that method 
of charging except after one month’s notice of the change has been 
given by them, if the local authority are not themselves the under- 
takers to the local authority, and in any case to every consumer of 
energy who is supplied by them from the main. 

The foregoing section applies merely to the method of charging. 
As we shall presently see, undertakers must not change the pressure 
of their supply without giving due notice to the public. 

The prices to be charged by the undertakers for energy supplied 
by them must not exceed those stated in that behalf in the Special 
Order, or, in the case of a method of charge approved by the Board 
of Trade, such price as the Board of Trade determine on approving 
the method [Electric Lighting (Clauses) Act, 1899, Schedule 
Sec. 32 (1)]. 

Power to alter the original price to be charged for electricity is 
vested solely in the Board of Trade. The section which confers 
this power upon the Board is as follows :— 

Provided that if, in a case where the local authority are not themselves the 
undertakers, either the local authority or the undertakers, at any time after the 
expiration of seven years after the commencement of the Special Order, make 
a representation to the Board of that the prices or methods of charge 
stated in the Special Order or approved by the Board of Trade ought to be 


altered, the Board of Trade, after such p= pi as they may think fit, may make 
an order varying the prices or methods of charge stated in the Special Order 
or so ed as aforesaid, or substituting other prices or methods of charge 
in lieu - sect and the prices or methods of charge so varied or substituted 
shall have effect on and after such day as may be mentioned in the order, as if 
they had been stated in the Special Order: Provided also, that the prices and 
methods of charge for the time being in force may be altered in like manner at 
any time after the expiration of any or every period of seven years after they 
were last altered. 


quarter :—For any amount up to 20 units, ~ 


Authority to alter prices is thus vested in the Board of Trade, 
whereas the local authority has power to deal with and alter the 
standard pressure, subject to an appeal from their decision to the 
Board of Trade. (See Rule 6 of the Regulations of 1896.) 

From a consideration of this somewhat complicated section, it 
becomes evident that undertakers cannot arbitrarily change the 
price of electricity. The provisions of the section have not often 
been called in question. This may be accounted for by the fact 
that the tendency in recent years has been for undertakers to lower 
rather than to raise the price of their current. 

None of the foregoing provisions of the Electric Lighting Acts 
affect the 


Penalties for Failure to Supply.—By Clause 30, the undertakers 
are made liable to a penalty not eaceeding 40s. for each day on 
which they make default in supplying electricity. A glance at the 
above enactments will show the exact position of the supply com- 
pany. Nothing is said in any statute which can be taken as 
excusing them from supplying te consumers who have itheir own 
plant, or to customers who, for their own convenience, only require 
an intermittent supply. 

The foregoing provisions make it clear that undertakers must 
supply their current without fear or favour to all consumers within 
their district. As a matter of practice, in order to secure the 
custom of persons residing at some distance from the mains, the 
SePenr will often defray the entire cost of connecting 
ines, 


Raising the Price.—The question as to whether an electrical supply 
company can raise the price of electricity without notice has arisen 
in the case of gas supply. In the Commercial Gas Co. v. The 
Mayor, &c., of Stepney, the defendants were summoned to obtain 
payment of the sum of £917 8s. for gas supplied. It appears that 
by the Commercial Gas Co.’s Act of 1875, Sec. 53, the company 
were allowed to raise the price of gas if the rate of dividend be 
reduced. The defendant Corporation paid less than ordinary con- 
sumers, and when the company raised the price to the latter, the 
parish price was not increased. It was contended on behalf of the 
defendants, that inasmuch as they were under a quarterly agreement 
with the gas company, they were entitled to notice of any altera- 
tion in the price. 

In the course of his judgment, Mr. Mead said that he had come 
to the conclusion that under the agreement the gas company had 
no right to raise the price of gas without reasonable notice. If 
they wanted to raise the price, then they ought to have given 
the local authority reasonable notice to put an end to the 
existing agreement. ll the sections which had been quoted, 
when taken together, pointed to a special agreement as to 
the sum which the company were to charge to the local authority. 
[See the Zimes, January 24th, 1901.] This case is only impor- 
tant to electrical supply companies in so far as it affects their 
right to charge an increased price for their current. Unless 
very special provisions are inserted in the private Act of an 
electric lighting company, it seems that they are not at liberty to 
vary the terms upon which they supply electric current upon every 
occasion. Such alterations can only be made if a local authority or 
the undertakers, at any time after the expiration of seven years after 
the commencement of the order, make a representation to the Board 
of Trade that the prices or methods of charge stated in the schedule 
or approved by the Board of Trade ought to be altered, the Board of 
Trade, after holding an inquiry, may make an order varying the 
prices. The price to be charged for energy supplied to public 
lamps must be settled by agreement’ between the local authority 
and the undertakers, or in case of difference, by reference to arbi- 
tration, regard being had to the circumstances of the case, and the 
distributing or other mains which may have been laid for the pur- 
pose, and the prices charged to ordinary consumers in the district. 
There does not seem to be any machinery in the Electric Lighting 
Acts to enable a question of this kind to be re-tried. 

There is no reason to think that the magistrates would decline to 
apply the above principle to the case of electricity supplied under 
special agreement. 


Pressure of the Current.—A notable feature of all the provisions 
above referred to is the absence of any clause providing for the 
pressure at which electricity is to be supplied. This important 
subject is dealt with in the Board of Trade Regulations. 


Failure to Supply.—If the company make default in supplying 
electricity, the question arises whether proceedings at law would 
avail the consumer, either in addition to, or in substitution for, the 
recovery of a penalty provided Ly Statute. This problem has not 
yet arisen, so far as we are aware, in relation to the supply of elec- 
tricity, but it has been frequently discussed in connection with gas or 
water supply. The result of the decisions may besaid to be that wherea 
duty is cast by statute upon a company or person, and penalties are im- 
posed for failure on the part of the company to perform that duty, 
the company are only liable to pay penalties [Atkinson v. Newcastle 
Waterworks Co., 2 &x., D. 441]. Now it is clear that under the 
Electric Lighting Acts, 1882—1899, an electricity supply company 
are bound to furnish their current without favour or distinction to 
all persons within their district, and it is also clear that they 
become liable to penalties in case of refusal. Hence the juris- 
diction of the courts is ousted. It might be argued that in many 
cases a company have been held liable both to penaltics and to an 
action, but a reference to those cases will show that the double 
remedy is only available in respect of the commission of Acts which 
the company are prohibited from doing or suffering to be done. Thus, 
in Goodson v. Sunbury Gas Consumers’ Co. [75 LT 251], it was held 
that an action would lie for nuisance which resulted in an injury to 
the plaintiff when driving through the streets, although the com- 
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y were also liable to penalties under the Gasworks Act 
10 V., c. 15]. 

In supplying current to any local board, the supply company 
should remember that by the Public Health Act, 1875, Sec. 174, 


Sub-Sec. 2, “Every such contract..... shall specify some 
pecuniary penalty to be paid in case the terms of the contract are 
not duly performed.” It has been decided in a police court that a 
contract for the supply of electric lighting for streets comes within 
this clause, and that in the absence of such a clause the company 
cannot recover the price of electricity supplied. [British Insulated 
Wire Co. v. The Prescot Urban District Council, August, 1895.] 

Intermittent Supply.—Although an electric lighting company are 
bound to furnish an intermittent supply if so required by their 
consumers, there is nothing in the Acts which enables them to 
compel a consumer to take an intermittent supply. 

Moreover, it is provided by Sec. 18 of the Electric Lighting Act, 
1882 (45 and 46 Vic., cap. 56), that undertakers shall not be 
entitled to prescribe any special form of lamp, &c., to be used by 
any company or person, or in any way to control or interfere with the 
manner in which electricity supplied by them under that Act, and 
any license, order, or special Act is used. It should be remarked, 
however, that this section prohibits a consumer from using his supply 
in such a way as to interfere with the supply to other consumers, 
but the demand for an occasional supply could hardly be brought 
within the mischief, to the suppression of which this part of the 
section applies. Assuming the consumer uses the minimum amount 
of energy in the course of the year, or, at any rate, pays for the 
minimum amount which he undertook to purchase by his agree- 
ment with the company, he may avail himself of the supply of 
energy as little as he chooses. 
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BUSINESS NOTES. 


Electrical Wares Exported. 
WEEK ENDING JAN. 7TH, 1902. WHEE ENDING Jan. 6TH, 1903. 














Adelaide. Teleg. mat... Value £79 Adelaide - Value £47 
Alexandria .. oe ie oo OH Alexandria .. ee on -- 404 
Amsterdam .. ° ee oe Auckland .. ee ee ee 18 
Bangkok .. ee oe e-- 110 Bangkok .. se se -- 210 
Bombay ee os es 44 Beira . . we ‘aa ‘<a oe 28 
ve Teleg. mat. .. ee 63 Bombay a aa a oa 75 
Brisbane. Teleg. mat... oe 1 186 IF Teleg. wire. .. oo. A 
Calcutta ee ee ee 2,188 Brisbane .. a os oo 208 
* Teleg. mat. .. -- 194 Buenos Ayres eo o- 298 
Canada (via the States) .. -- 146 Calcutta .. oo ee 1,477 
Cape Town .. ee a oe 8 ” Teleg. wire... oo 229 
Colombo .. es oe . ae Canada, via U.S. .. ae ry: 48 
Durban oe ee ee e- 690 Cape Town .. “0 ee -. 558 
East London ee ee oo 494 ” Teleg. mat. oe 446 
4. Teleg. wire ee 485 Channel Islands .. sey as 39 
Fremantle .. oe ate -- 154 Christiania .. eg oe oe §6—5180 
“5 Teleg. mat. «e 81 Colombo .. a ee ‘ 191 
Genoa ee ee oy ‘ 85 Copenhagen. Teleg.cable .. o5 
Gibraltar .. oe if oe 45 Durban <¢ ee ~ eo 1,252 
4s Teleg. buoys es «61285 iS Teleg. mat. «+ 1,625 
Hobart oe ae se «. 278 Forcados  .. wa Ke ae 40 
Kobe. Elec, cable on -- 1,502 Fremantle .. de wi co 18 
Lyttleton .. os se oe 80 Iquique s aa ss oa f 
Madras oe ee ee -.- 840 Lisbon ee ee és oe 73 
Melbourne .. oe ee o. 656 Madras ee ce ee es 10 
P e ee ee oe 60 Malaga és a ee 7 
Port Elizabeth .. se eo 18 Malta... Se ws ee ee ll 
Rangoon .. ae a me 16 Melbourne .. de se ee 1,154 
Rio Grande do Sul ee oe 43 Nagasaki. Tele. cable -- 1,442 
Riode Janeiro... ae ee 31 Nordenham. Teleg. cable .. 3,067 
Rotterdam. Teleg. wire 40 North Atlantic. Teleg. cable. . 16,560 
St.Petersburg .. is ve 25 Oporto ee ee qe ee 6 
Santos. Teleg. mat. .. o- 190 Ostend ee ee oe -- 160 
Shanghai Biko is «inde! @ SAB ne cco ae ee ae 
Singapore .. ae ve ée 87 Port Elizabeth .. 6 -» 266 
Sydney oe oe ee -- 610 Shanghai .. ee ee ee 51 
Tokio .. a te on os 80 Singapore .. ee Fe ee || 
Trinidad .. ae vs as 26 Sydney aa te << co, ae 
Valparaiso .. se a a 60 » Teleg.cable .. -- 658 
Wellington. Teleg. mat. -- 5650 Tokio .. és ve ai ee 34 
Yokohama .. sie ¥ - 3,569 Vera Cruz .. ‘ib ae -» 1,084 
9 Teleg. mat. ve 93 Wellington .. ta oe oe 197 
Yokohama .. ee ee o- 144 
Total .. £14,540 Total £33,739 


Foreign Goods Transhipped. 


Cape Town. Elec. lamps Value £17 


Rosling & Fynn, Ltd.—An extraordinary meeting of 
the shareholders of Rosling & Fynn, Ltd., was held at the offices of 
the company on Friday morning last to deal with the matter of a 
circular which had been issued by Mr. Rennie Lord, the secretary, 
informing the shareholders that the trustees of the debenture 
holders had taken possession of the assets of the company and 
giving notice of the two following resolutions :— 

1, That it has been proved to the satisfaction of the company that 
itcannot, by reason of its liabilities, continue the business, and that 
it is advisable to wind up the same, and that the same be wound up 
accordingly. 

2. That Mr. Wm. Martello Gray, of District Bank Chambers, 
Bradford, be appointed liquidator for the purpose of winding up 
the affairs of the company, at such remuneration as shall be fixed by 
the meeting, and with such persons, if any, as shall be appointed by 
the meeting, to act as a committee of inspection. 

The meeting was well attended, and, these resolutions having 
been passed after a discussion occupying about two hours, the com- 
pany will be wound up voluntarily in due course. A meeting of the 
@teditors is to be held shortly to consider means of continuing the 


. oa 








business under new. proprietorship, and a notice has been issued 
offering the works for sale. It is understood that the com- 
pany’s difficulties have been caused solely by the length of time for 
which the business was unproductive owing to the removal from 
Trafalgar Street to the new works at Thornbury, premises which, 
together with the up-to-date plant therein, represented a value of 
nearly £30,000. In Bradford a considerable local interest attaches 
to the future of the undertaking, because this city has suffered 
greatly in the past from a too complete concentration of its capital 
and energy upon the staple textile industry, and the uprising of,2lec- 
trical undertakings was looked upon as one of the most hopeful 
developments in the direction of giving' greater variety to the city’s 
industries. It was decided to appoint a committee of inspection 
consisting of three members. ‘T'wo have already been appointed, 
these being Mr. Percy Rosling, chairman of the directors, and Mr. 
Andrew C. Fox, representing the Bradford Old Bank. The third is 
to be appointed at the meeting of the company’s creditors. 

Mr. T. R. Ronald, general manager of the Law Guarantee and 
Trust Society, Ltd., is acting as agent of trustees for the debenture 
holders, in the default of this company. He notifies that all orders 
for goods to be supplied to & Fynn’s works must be signed 
by himself or his agent, Mr. R, F. W. Fincham. 


Fine Measuring Machine.—The accompanying illus- 
tration shows the 12 in. size of the fine measuring machine of the 
Newall Engineering Co., of 36, Featherstone Street, E.C. It 
consists essentially of a stiff bed casting, supported on three 
feet, and carrying two headstocks. One of these carries the 
divided index wheel and vernier plate. This is so arranged with 
the measuring screw that a reading such as ‘8543 will be 
read as follows:—The 8 is read on the projecting horizontal bar 
above the wheel. It is the highest figure uncovered by the slide. 
The 5 is read on the division on the right-hand side of the wheel, 
and the 4 from the left hand side. In both cases it is the highest 
figure exposed past the zero on the vernier. The last figure can be 





Finz Mgasvrine Macuine, 


easily read from the vernier by the usual method. The other head- 
stock carries the anvil piece, and this presses upon a system of 
levers in a rectangular brass box seen at the back end of the anvil 
headstock. A movement of one-thousandth part of an inch causes 
the two needle pointers in this com r box to move 1 ia. 
relatively to each other. These needles enable every piece to be 
held at a uniform pressure between the points so that there is no 
need for the usual “feeler” of the ordinary machine. In its 
simplest form this machine is used to compare gauges with standard 
gauges, and it is employed by the Newall Co. to compare the limits 
of their limit gauges. (See Exxcrrican Review, August Ist, 
1902.) By the addition of a divided standard bar and microscopic 
reading carrier, the machine may also be made to serve for general 
measurements, and for originating new work as well as for com- 
parisons. The comparator needle box is a particularly useful and 
ingenious device, 


Stromness Hotel.—The most northerly installation of 
electric light in Great Britain is in the Orkney Isles. Gas and 
paraffin have been rivals in Orkney for the past few years; but as 
gas costs from 6s. to 8s. per 1,000 cb. ft., if cannot be adopted as the 
universal light. About a year ago the first electric light was 
switched on at the Stromness New Hotel, Orkney. The installa- 
tion is attended to by a young Orcadian, who never saw electric 
light before, and it has been maintained without a hitch throughout 
the year. The power is obtained from a Campbell oil engine, 
whose extreme power limit does not exceed that of the generator ; 
owing to this the dynamo cannot be over-loaded. It is also impos- 
sible to jerk the accumulators, as the current is switched on and off 
by degrees not exceeding 6 amperes each step. Another feature is 
the ventilation of the wiring so that no damp can lodge in the 
tubes. The back connections of main switchboards and distributing 
boards, wiring and junction boxes can all be got at instantly, and a 
rewiring could be carried out without interfering with the visitors 
at the Hotel. The arrangement of the installation was designed by 
Mr. J. A. Liddle, of 28, Rutland Street, Edinburgh. Stromness 
Pier is lit with arc lamps supplied with current from the Hotel 
plant, which also supplies private villas to its full output, 
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Calendars and Catalogues.— [rom Messrs. J. 
Hatpgex & Co., of Manchester, we have received a wall calendar 
with very plain figuring and monthly sheets,each of which has a 
list of ‘one or other of the firm’s specialities in drawing office 
materials. 

A show sheet for the wall has been issued by Messrs. M. WES10N 
anpD Co., of Birkenhead. It shows some excellent photographic 
views of the works where the Weston standard arc lamps are made. 
The firm claim to have been manufacturing arc lamps since 1874. 

A large wall show list with calendar for the year has come to 
hand from the New Brorumrron Tune Co. The company’s special 
“Excelsior” electrie wiring conduits and fittings, &c , therefor are 
Mustrated. 

The Prometheus system of electrie cooking and heating is very 
fully illustrated, and prices are given, in a new list just issued by 
the Brrrise Prometuevs Co, Lrp., of 18, London Road, Kingston- 
on-Thames. The company has purchased the patent rights of the 
system for this country, and, we are informed, has equipped special 
plant for turning out the apparatus. It is its intention to hold 
large stocks in all standard voltages. 

The EasTeRN AND AssociaTED TELEGRAPH Co.’s’ have again 
brought out their useful pocket nute book with calendar, also a list 
of telegraph rates, telegraph stations at home and abroad, tide 
table, and other information of interest to telegraph men. The list 
of dates of important events which have occurred in the world of 
cable telegraphy, also the handy map of the companies’ systems, are 
good features of the book. 

A small illustrated list of electric paper machinery has been 
issued by Mussrs. H. V. Kramer & Co., of Lower Weston, Bath. 
A number of motor-driven machines employed in a paper mill 
power transmission installation are shown, for which class of work 
Messrs. Kramer have introduced a new variable speed motor. 

The Egcrric anD ORDNANCE AccEsSsORIES Co., LTp., has sent us 
one ofits No. 21 circulars, giving particulars of the “ Stellite” dis- 
tribution system. This list has been so arranged as to illustrate all 
the combinations usually required, and in each case the price per 
way is stated, thus enabling any intending purchaser to see at a 
glance exactly what will be the cost of his requirements. Copies 
of the list will be sent on application. 

The GenzRat Exxctric Co. (1900), Lrp., have sent us a copy of 
their new Circular No. 0 1015, dealing with portable accumulators, 
hand lamps and electrical accessories for motor-cars. The cata- 
logue represents an endeavour to embody all the articles which the 
G.E. Co. manufacture suitable for various forms of motor-cars, and 
also for purposes where portable lights are required. The various 
forms of pocket and portab!e accumulators for use with their small 
electric lamps have been standardised, and they are listed. The 
“ Batten” rectifier for use on alternating current mains, and a small 
motor-generator for reducing the pressure on continuous current 
mains are shown, and both devices are capable of dealing with the 
current required for portable accumulators. ‘The motor-car acces- 
sories include. a large variety of articles, from sparking plugs and 
ignition cells to various forais of useful accessories. ° The company's 
Circular No. S. 1,020 is a new lamp list, in which they have em- 
bodied all the latest types of Robertsun lamps. The prices have been 
reduced owing to the company’s increased manufacturing facilities. 
High and low voltage lamps, tramcar lamps, “‘ Sunshine” lamp for 
street lighting and shop windows, also crinkled and plain flame, 
tubular and other lamps are illustrated. In the high voltage lamps 
they are making a tube seal form of bulb, which they claim has con- 
siderable advantages over the older form. 

The Exectricat Trapzs Suprty, Lrp, of Birmingham, has sent 
us an excellent new catalogue cover, into which to insert their lists 
and leaflets as they are issued from time to time. It is a very neat 
thing, and is well worthy of a place on the desk of electrical engi- 
neers a .d buyers of electrical goods. We have also received a few 
of the company’s price sheets of switches, electric fittings, acces- 
sories, Nernst lamps, &c.; others are in the press. 

We welcome a very neat and convenient little standing calendar 
for the year 1903 from the Exxecrricat Suppity Co., of Hatton 
Garden, to take the place of the one received from them last year, 
and which, by the way, has done excellent service. 

Messrs. D. Grmson & Co., of 360, Kingsland Road, N., have 
brought out an illustrated.circular of their various switchwork. 


Maxim’s.—On Friday last the employés from the Incan- 
descent Lamp Works of the Sir Hiram Maxim Electrical and 
Enginezrivg Co., Ltd., held their annual social evening and dance 
at the St Peter’s Institute, Buckingham Palace Road. Sir Hiram 
and Lady Maxim were among those present. Sir Hiram Maxim, in 
a short speech, said that if the company’s business increased during 
the comiag 12 months as it had during the past, they would on the 
next similar occasion need a much larger hall than the already large 
one they were in. 


For Sale.—(Darwen). Two complete sets Meldrum 
Koker stok: rs with forced draughts. See our advertisement pages 
this week. 

The Belfast Corporation wants offers for second-hand plant as 
follows :—Four 120-1. P. gas engines, four 57°6-xkw. dynamos, two 
60-1.H.P. gas engines, two 26°4-Kw. dynamos, and two spare armatures. 

An electric fittings and brass foundry business in Birmingham, 
and the electrical engineering works of Messrs. Rosling & Fynp, Lia., 
Bradford, are to be sold, both by private treaty. See our 
advertisement pages this week. 


Entertainment,—The annual tea and entertainment for 
the wives and children of the employés at Messrs. Crompton & Co.’s 
works took place at the Corn Exchange, Chelmsford, on Saturday 
evening, Over 1,100 sat down to tea. 


Trade Announcements,—The registered offices of the 
Amazon Telegraph Co., Ltd., have been removed to 42, Old Broad 
Street, H.C. Mr. Edmund Petley, F.C.1.S., has been appointed 
secretary. 

The firm lately trading as E. Oppermann, engineer and gear 
cutter, 13, Abemarle Street, Clerkenwell, E.C., will in future be 
known as Oppermann & Sons. 

Messrs. Rowland Carr & Co, have opened a showroom at 6—8, 
Lime Street Square, E.C., where many specialities for electric tram- 
way and lighting work areon view. There include c.i. cable hangers, 
ornamental traction pole bases of various sizes, tramway switch pillars, 
arc lamp pillars and conduit sections; also roadway and pavement 
boxes, cut-out, joint and network boxes. The Trinidad bitumen 
and joint-box compound, for which Messrs. Carr hold the sole 
agency of the Asphaltic Co., and which is being supplied to a Jarge 
number of electricity supply works in the United Kingdom, is also 
in evidence. The trade will be welcomed at this nuw showroom. : 

Messrs. Howard Jones & Co. have commenced business as electric 
storage battery experts and analysts at 68, Birmingham Road, West 
Bromwich. 


Books Received.—“ A Course of Simple Experiments in 
Magaoetism and Electricity,” by A. E, Munby. London : Macmillan 
and Co., Ltd. 1903. 1s. 6d. 

“The Practical Electrician’s Pocket-book for 1903,” edited by 
H.T. Crewe. London: S. Rentell& Co., Ltd. 1s. and 1s. 6d. 

“Municipal Trading.” Paper by Hon. Vicary Gibbs, M.P. 
Industrial Freedom League, 53, Parliament Street, S.W. 6d. 


Bankruptcy Proceedings.—A receiviog order nas been 
made on the petition of a creditor against A. E. Pemberton (Sale 
Electrical Co., Manchester). 

First meetings and public examination in re W. Scholes (Scholes 
and Son, electrical engineers and contractors, Manchester), are to be 
held on January 14th and February 9th respectively. 


Dissolutions and Liquidations,—Creditors of the 
Electrical Copper Co. must send particulars of debts, &c., to Mr. G. 
Revert, liquidator, 75, Gracechurch Street, E.C., by February 4th. 

Messrs. H. Birch and G. K. Spivey (G. Spivey & Co., electrical 
engineers, Dewsbury) have dissolved partnership. Mr. Spivey will 
attend to debts. 

The Simplex Electric Tramway Conduit Syndicate is to meet on 
February 3rd at Liverpool to hear an account of the liquidation from 
Mr. Ben Cookson. 

January 17th is the last day for receiving proofs (J. H. Hilton, 
7, Lothbury, E.C.) for intended dividend in ve Harry South & Co., 
Ltd , London. 


Private Lighting Plants.—Messrs. R. J. Nicholson 
and Co. have just completed a house lighting installation for Mr. 
Archibald, of Nunthorpe, near Middlesbrough. The plant consisted 
of an oil engine, dynamo and storage battery. By means of a 
friction clutch, the engine drives a small pump for drawing water 
from a well and forcing it to the cistera at the top of the house. 
The engine is by Campbell, the dynamo by Crompton, the battery 
by the Chloride Electrical Storage Co., Ltd., and the board was 
built by the contractors. The same firm also put in a complete 
house plant for Mr. Maude at Burton-in-Lonsdale a short time ago, 
the motive-power in this case being water; this was the third of 
these plants laid down within the last few months by the firm, who 
make a speciality of country house plants. 


Ebbw Vale Collieries.—Messrs. Doherty & Donat, of 
Manchester, last month received the order for one of their Zschocke 
patent double chimney water-cooling towers, having a capacity of 
320,000 gallons per hour, for erection at the above collieries, 
through Messrs Thornton & Crebbin, of Bradford, who are supply- 
ing the complete condensing plant. This brings the total of Messrs. 
Doherty’s orders received during the year 1902 for their patent cool- 
ing plant to over 40,000 HP. 


Fire.—Early on Saturday morning a fire occurred at the 
premises of Mr. R. W. Ashley, electrical engineer, of Nottingham. 


New Turn-switch.—We have received from Mr. C. 
Garnett, borough electrical engineer of Darwen, a model of a new 
turo-switch, designed by a resident of the town. The movement is 
ingenious, consisting of a spring-link lovse-handle motion, which 
gives rapid make-and-break, and cannot be left or held in the inter- 
mediate position. The length of break, provision for fixing the 
leads, &z., are satisfactory. In its present form it appears likely to 
be somewhat costly, but the action is excellent, and perhaps the 
construction can be cheapened. 








ELECTRIC LIGHT AND POWER NOTES. 


Barnstaple.—The Corporation E.L. works are to be 
opened, and the supply of electricity commenced, on January 29th. 


Batley.—The T.C. has declined to consent to powers 
being conferred upon Heckmondwike U.D.C. to supplv energy 
within any part of the borough, but is not unwilling to consider any 
reasonable proposal for dealing with individual cases, where 
— is required in the portion of Batley adjoining Heck- 
mondwike. 
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Bedford.—The T.C. has decided to appeal against the 
increased assessment, of the.electricity. works. The increase is:from 
£522 gross to £3,122 and £414 net to £1,982. 


Belfast.—The City Council last week considered at 
great length a report of the city electrical engineer, Mr. V. A. H. 
M’Cowen, to the Gas and Electric Committee, on. methods of 
charging for electricity supply. The report showed that last year, 
out of 204 towns with populations over 20,000, 122 employed the 
maximum demand system—though 40 of these stultified themselves 
by having an alternative flat rate—and an. interesting carve was 
given showing the extremely short duration of the maximum, load 
on the geperating plant at Belfast. The charges there are’6d. for 
the first hour and 2d. afterwards, and Mr. M’Cowem showed that 
only 8 per cent. of the outpnt was paid for at the 6d. rate, while 
81 per cent. was charged at 5d. or less, 43 per cent.’ returning less 
than 34d. By meaus of a diagram, it was made clear that the most 
profitable consumers were those charged at the lowest rate, while 
the 6d. consumers were actually supplied at a loss. Yet, a strong 
set was made against the maximum demand system by certain 
members of the Committee, who were obviously either short-hour 
consumers themselves or were incapable of comprehending the 
system. That is the great and insuperable objection to the 
municipal management of highly technical undertakings. One of 
these gentlemen said :—“ Would it not be a monstrous thing to say 
if he went into a certain shop in the morning, when the shop was 
practically deserted of customers, he should be compelled to pay 
three times the price which he would pay in the evening, when the 
shop would be crowded. The principle was the same as that which the 
Committee sought to apply to their customers. The expenses were 
exactly the same in the morning as in the evening.” 

It would be impossible to more completely ,misrepresent the 
maximum demand system of charging. As wai pointed out by Mr. 
Andrews, chairman of the Committee—who, judging from his 
speech, fully understands the matter— the output last year increased 
to 1,557,000 units, as compared with 1,100,000 in the previous year ; 
115,000 lamps were connected and 22,000 more were applied for. 
This does not look like failure. Yet the Council refused to be 
convinced, and rejected the minute of the Committée approving of 
the maximum demand system. 

Self-interest and ignorance are the curse of democratic 
institutions. 


Bexley.— Last week an inquiry was held by Col. A. J. 
Hepper regarding the Council’s application to the L.G B. for the loan 
of £15,493 for the purpose of public and private lighting by 
electricity. 


Bradford. — The second of the two new 2,000-H.P. 
engines at the Bradford electricity works was started this week, 
and there is now no further likelihood for some time to come of 
the scarcity of supply which has been felt in Bradford for some 
time past. 


Bridgend,—The D.C. has received a notification from 
Mr. Hill, of the South Wales Electric Power Distribution Co., in 
which he promises to lay before the directors the D.C.’s request to 
the company to insert in their agreement with power cousumers 
in that district a clause prohibiting them from using any of the 
energy supplied for the purpose of generating electricity for light- 
ing purposes But Mr. Hill does not think that: ue. directors will 
agree. He considers the company’s bona fides proved by the letter 
which they have written to their customers in the district, informing 
them that they will not be supplied with energy for the purpose of 
providing lighting. 

Bury (Lancs.).—The T.C. on December 31st decided to 
apply to the L.G.B. for a loan of £35,000, the estimated amount 
needed to cover the exceeded expenditure on capital account, and 
also for extensions to mains and other electricity works. 


Cambridge.—A committee recommended that Mr, E. W. 
Monkhouse should be engaged as expert to advise the Council as to 
whether it was desirable to accede to the application of the Cam- 
bridge Electric Supply Co., Ltd., for a prov, order, and if so, on 
what terms. The directors had asked that, as a large amount of 
capital would have to be expended, the Corporation should consent 
to the extension for 10 years of each of the periods when it might 
acquire the undertaking. I[t was decided that no agreement should 
be entered into with the company which involved any, postpone- 
ment of the period when the Council might acquire the under- 
taking, and it was also decided to oppose the application of the 
compaay. 

Cardiff.—A L.G.B. inquiry was held on Friday relative 
to the application of the T.C. for a loan of £7,000 for electric light 
purposes. ‘There was no opposition. 


Chatham.—The Kent Electric Power Co. (who have 
recently acquired the Chatham undertaking of the Chatham Elec- 
tric Lighting Co.) have opened new and commodious offices. in 
High Street, Chatham. Mr. Kensit is the resident. engineer for the 
district. me 


Dorking.—At the L.G,B. inquiry held on January. 1st 
into the application of the U.D.C. for a loan of £20,000 for electric 
lighting porposes, opposition was raised by, the Leatherhead and 
District Electric Supply Co., Ltd., and the Dorking Gas Co,,: both 


of whom were represented by counsel. Objection was taken to the 
former company’s opposition, on the grouud that it had..no docus 
stand, as it was not a ratepayer. In reply, it was stated that, 
although the Council obtained a prov. order 


1897, nothing was 





done up to June last, and on June 30th the company gave notice 
that it was applying ‘forthe revocation of the order, and for the 
granting of a new order to thé company. It was submitted that on 
the ground of competition the company had aclear locus standi. The 
inspector said he would hear the company’s opposition, and take a 
note of the objection. For the U.D.C. it was stated that it had 
entered into an agreement with Messrs. Edmundson’s Electricity Cor- 
poration for carrying out the order. The company had to complete 
the scheme within nine months of the loan being granted, pay all 
costs relating’ to the execution of the order, and pay to the Council 
each half-year sufficient to cover interest on loans and for the 
repayment of the principal, so long as the total should not exceed 
6} per cent. perannum. The charges for private lighting were not 
to exceed 7d. per unit for the first hour and , 4d. afterwards; for 
heating, 4d. and 14d.; and for street lighting not to exceed 24d. 
The Council might determine the agreement at the end of 7, 10, 
14, or 21 years. The company aad given to the Council security in 
the form of £3,000 in debentures, which was as good as cash. For 
the Electric Supply Co., it was pointed out that it already supplied 
parishes adjoining Dorking. Its charges were the same as those 
proposed by the Council. At this stage, the inspector intimated 
that it was hardly worth while going further into the opposition 
until the decision of the B.of T. was given as to the application of 
the Electric Supply Co., because, if the application were granted, 
there would be no need for the loan, and the inquiry shortly after- 
wards terminated. 


Dover.—A ratepayers’ meeting was held at Dover on 
Tuesday to consider the proposal of the Corporation to take over the 
electricity supply undertaking at a cost of £155,960. There was 
much opposition, and & poll of the town was demanded. 


East Barnet.—The Council has adopted an electric 
lighting scheme, at an estimated cost of £14,000. It is proposed to 
generate electricity with the aid of a dust destructor. 


Erith,—The Council’s electricity supply undertaking is 
to be inaugurated on Monday afternoon next, 12th inst. 


Exeter,—There was formally laid on January Ist the 
memorial stone of the new electric light and power generating 
station, for which the Corporation has obtained borrowing powers to 
the extent of £68,000. It is to'take the place of the hat factory, 
which hitherto has done duty 1n supplying the city’s electric light. 
Increasing demand for light, and the City Council’s decision to lay 
down an extensive system of electric tramways, necessitated the 
change: ‘An almost ideal site was obtained at the canal head ia 
immediate contact with railway and waterway systems, and fairly 
near the light and power area. The building, which is being built 
of brick, with freestone dressings, will have an engine room 103 ft. 
x 45 ft., boiler house 103 ft. x 56 ft., pump room, repairing shops, 
test room, and economiser chambers on the ground floor. Oa the 
first floor will be Committee room, switch rooms, mess rooms, stores 
and offices, all opening on to a gallery overlooking the engine room. 
Over the boiler house is storage for 800 tons of coal, and automatic 
stoking has been provided for in the k au, though whether it will be 
used is not finally decided. Altogether, the capacity of the building 
will be 2,500 H.p. The builders’ work will cost £14,000, the site 
(two acres, of which one-third will be utilised now), £2.00U, and the 
equipment. (by the Westinghouse Co.\, £30,000. Mr. Donald 
Cameron, late city surveyor of Exeter, is the architect, and Mr. 
H. D. Munro the electrical engineer. Mr. E. J. Dauaville, J.P., seven 
year’ chairman of the Lighting Committee, laid the stone in the 
presence of a large company. 


Forest Row.—A scheme has been propounded for 
utilising a waterfall in the parish for generating electricity for 
public and private lighting purposes. A committee has been 
formed to consider the matter. 


Gorton.—The U,D.C. has decided to offer its E.L. order 
to Manchester Corporation for a term of 18 years, provided all 
expenses incurred to date are refunded. This resolution has since 
been confirmed by the District Council. The Manchester Corporation 
will in all probability take up the order and supply electricity from 
the city. The district..is:a working-class residential and manu- 
facturing one. 


Hebden Bridge.—The Halifax Corporation Electricity 
Committee has offered to supply electricity to the U.D.C. on the 
following terms :—For a supply between 6 a.m. and 4p.m, 14d. per 
unit; between 4 p.m. and 6 a.m., 2d. per unit for a consumption up 
to 15,000 units per annum ; 23d. per unit between 15,000 and 30,000 
units; and 23d. per unit ‘beyond, provided the maximum demand 
does not exceed 200 1.8 P. ata time. 

Heckmendwike.—The U.D.C. on Monday decided to 
reduce the price’ of energy for motive power to 2d. per unit for 
iatermittent use, and to 1d. per unit for constant use. 

Kingswood,.—The U.D.C. has appointed a committee to 
consider the details of the Bill of the Somerset and District 
Electric Power Co,, .which is seeking powers to supply elec- 
tricty to the.town and other districts:in Somerset, Gloucestershire 
and Wilts. . 

Leek.—The North-Western Electricity and Power Gas Co, 
has asked the R.D.C. to support its scheme for supplying electricity 
for lighting purposes to various parishes in the district. 

Limerick,——The Cvorporation. has been served with a 
wris at the, suit of Mr. P. Dillon, contractor, who claims £517 
1s. 4d. alleged to. be due: to him as contractor to the defendants for 
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Enright, engineer to the ration. Some ago Mr. Dillon 


was ordered by the ion to stop the “permanent reinstate- 
ment” of the flagging ripped up for the laying of the electric 
cables in the streets of Limerick. The reason for this order was 
that the cost of this work was included in Mr. Dillon’s tender for 
the electric installation, and should, therefore, not be regarded as 
an extra. Ata special meeting of the Electric Lighting Committee, 
however, it was decided to recommend the Council to pay the 
amount claimed. 


Linthwaite.—The U.D.C. has decided to consent to the 
application by the Corporation of Huddersfield to the B. of T. 
for a prov. order to supply electricity within the district. 


London,.—Crry.—Shortly after 4 o’clock on Friday 
afternoon last, a serious breakdown in the electric light supply 
occurred in the neighbourhood of the Mansion House. A number 
of banks and other business houses and shops were plunged into 
darkness. The street lamps were extinguished, and much incon- 
venience was caused to all having business to perform in the 
vicinity. Only the streets and buildings in the immediate neigh- 
bourhood of the Bank were affected. About 5 o’clock the majority 
of the lamps were lighted again. In reply to inquiries, the engi- 
neer to the City of London Electric Lighting Co. said that the 
failure in the current affected about 8,000 lights. This was enly 
2 per cent. of the lights in the City. Until the ground had been 
fully —_— up, no exact cause for the occurrence could be 
assigned. 


Loughborough.—At the meeting of the T.C. on Monday 
a letter was read from the Brush Electrical Engineering Co., Ltd., 
stating that owing to the difficulty of raising money for electrical 
enterprises at the present time, they saw no prospect of being able 
to give definite guarantees to start work in the combined electric 
lighting and tramways scheme in the immediate future. They took 
it, therefore, that, in view of thé intimation that the Corporation 
must deal with the matter of electric lighting at once, they must 
abandon the idea of merging the two schemes. 


Ludlow.—The T.C. has decided, subject: to the sanction 
of the B. of T., to sell the electric lighting prov. order which the 
Corporation obtained three years ago to Mr. William Norton, a local 
auctioneer, who undertakes to register a company under the title of 
the “Ludlow Electric Light and Power Co., Ltd.,” to work the 
undertaking. The price agreed upon provisionally is £225, and the 
company agrees to supply the Corporation with light at 4d. per 
unit, private consumers at 6d., and to destroy the combustible 
refuse of the borough at the rate of 1s. a ton. 


North Wales.—The public authorities of Flintshire have 
decided to hold a conference relative to the Bill promoted by the 
North-Western Electricity and Power Gas Co. The idea is to secure 
uniform action, and not to oppose the scheme. 

Nuneaton.—A scheme is under the consideration of 
the U.D.C. for lighting the streets of Stockingford with electricity. 


Oban.—The electric light was switched on over a large 
portion of the town last week. It is expected that the supply will 
be in full operation at an early date. 


Pontypool.—The D.C. has decided, after conference 


with an not to exercise the option vested in it under the 
Pontypool] ic Light and Power Co.’s prov. order, of purchasing 
at the end of septennial periods. 


Rathmines.—Last week a L.G.B. inquiry was held into 
the application of the U.D.C. for leave to borrow £20,000 for electric 
lighting purposes. Mr. R. Hammond gave evidence as to the ex- 
tensions of the works for which the loan was required. 


Rhyl.—At the adjourned inquiry, held last Tuesday by 
Mr. Bicknell, L.G.B. inspector, into an application by the Council 
to borrow a sum of £11,800 for electric light and refuse destructor 
purposes, it was stated that the Electric Light Committee met the 

ious evening, and decided to apply for £10,335 for electric 
ight purposes, instead of £9,565; and instead of £2,233 for the 
refuse destructor, £475 would suffice. At the close of the inquiry 
the inspector said he was satisfied with the figures. 


Southampton.—At the last meeting of the T.C., the 
neg 8 Committee the receipt of a letter from the 
town of Eastbourne, inviting the co-operation of the Com- 
mittee in an a) . to the House of Lords to restrain the Inland 
Revenue authorities from imposing stamp duty on the purchase of 
goods, &c., in connection with electric light undertakings, and ask- 
ing the Corporation to become one of 25 guarantors in the sum of 
£20 each, as it was estimated that, assuming the appeal to be un- 
successful, the amount to be paid would not exceed £500. The 
letter was referred to a sub-committee, with the town clerk and the 
borough electrical engineer, with power to guarantee a contribution 
up to £20. With reference to the claim of the Harbour Board for 
damage alleged to have been caused to their electric cranes by high 





work done, which sum is certified as due to the amg by Mr. J. 


Southport.—There is every prospect that the electricity 
estate will at the end of the present financial year show a record in 
several particulars. For the first eight months ending November 
1,044,123 units were sold, or an increase of 186,173 over the corre- 
sponding period of last year. During the year an important test 
was made with various grades of coal, and as a result 1°3 Ibs. less of 
coal per unit sold are being used than was the case in the previous 
year. The coal contracts are working out at something like is. 6d. 
per ton less than in 1901. There are now 1,111 consumers of 
electricity in Southport, and the number is steadily increasing. 


Stafford.—The R.D.C. has approved of the proposal of 
the Stafford Corporation to obtain a prov. order for the extension of 
the borough electric lighting system into parts of the parishes of 
Seighford, Castle Church, Tillington, Hopton and Coton and 
Berkswich, 


Wakefield,—Last week an inquiry was held on behalf of 
the L.G.B, into an application by the Corporation for power to 
borrow an additional sum of £15,000 in connection with the electric 
lighting undertaking. There was no opposition. 


Wrexham.—At a meeting of the T.C. on December 
30th a letter was received from the L.G.B. intimating that they had 
decided to sanction a loan of £9,116 for electricity supply purposes, 
and the sanction of the additional £1,884 applied for would be held 
in abeyance. 





| 





ELECTRIC TRACTION NOTES. 


Austria.—The new electric tramway between Linz and 
Klein-Munchen-Ebelsberg has just been completed and put in 
operation. The line is on the Thomson-Houston system, and has 
been carried out by the Austrian Union Electrical Co., of Vienna. 


Batley.—It was reported, at the meeting of the T.C. on 
January Ist, that the negotiations with the B.E.T. Co. relative to the 
tramways had not been completed, and that the Electricity Com- 
mittee had decided to make preparations for a municipal system. 
The lines already laid belong to the Corporation, and sample cars 
are to be inspected by a Committee, so that if the negotiations with 
the B.E.T. Co. fora lease of the tramways fall through, the Council 
will be in a position to run the cars without delay. ; 


Birmingham.—A meeting of the City Council was held on 
6th inst. when Alderman Beale, chairman of the Tramways Com- 
mittee, moved a resolution tnat, notwithstanding any previous 
decision, the Committee be empowered to consider and report upon 
any proposal which might be received with respect to tramways in 
the city. He explained the negotiations which had taken place 
between Mr. Garcke, of the British Electric Traction Co., and himself, 
and said, according to the Times reports, that the Committee would 
consider any serious offer that might be made. A communication 
had been received froma firm of solicitors at Westminster expressing 
the hope that they would not be excluded from renewing their offer 
on behalf of certain clients if they wished to do so. In November 
last Mr. Garcke sent a series of proposals, forming one scheme, 
which he desired to be considered as tentative, but there 
were technicalities to be cleared up in connection with it, and it 
was pointed out that until the Council rescinded its resolution with 
regard to municipalisation, the proposals could not be discussed. A 
sub-Committee, however, had been appointed to consider them as 
soon as the Council sanctioned that course. Councillor Nettlefold 
thought that, if Birmingham had negotiated at the same time as the 
local authorities, they could have got more than they would get to- 
day now that the authorities had thrown in their lot with the 
British Electric Traction Co. An amendment was moved that six 
months’ notice should be given to the tramways company to intro- 
duce a system of traction into the streets which would be acceptable 
to the Council, but this was defeated by a very. large majority, and 
the resolution carried. 


Brierley Hill.—The Tramways Committee is to confer 
with other local authorities with respect to the Bill of the Dudley, 
Stourbridge and District Electric Traction Co., and to oppose it. 


Brooklyn.—The Brooklyn Elevated Railroad Co., after 


extensive trials, has placed a contract with the Westinghouse Co. 
to provide electro-pneumatic controllers on all its trains. 


Burnley.—The Tramways and General Purposes Com- 
mittee has recommended the T.C. to apply to the L.G.B. 
for a loan of £60,202 for the development of the Corporation 
tramways. Of this sum £24,002 is needed for the construction of 
three branch lines, £17,700 for additional cars, and £14,000 for tram 
car shed accommodation. 


Chatham.—The Chatham and District Light Railways 
Co. intend to lay down a new line in Middle Street, Old Brompton, 
therewith to connect the tramways of New Brompton, Brompton, 
and Gillingham with that of the main line to Chatham. This new 
line is necessitated on account of the recent fatal car accident at 
the adjoining (Westcourt) Street, which line has been abandoned by 
the company since the accident. It is proposed-by the company to 


\purchase, among other properties, ground and houses owned by the 


Admiralty, in order that a better curve can be procured at the 
spot. This proposal has been approved by the Lords of the 
Admiralty. 
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Chicago.—A huge electric traction venture is mooted at 
Chicago, with a proposed capital of $55,000,000, the money being 
found in New York and Chicago. The scheme is to tunnel the 
streets to!make a complete loop of the business section, and to con- 
nect the line with a new elevated road to reach the stockyard 
district. The promoters are the directors of the New York Inter- 
borough Rapid Transit Co., now constructing the underground 
system in New York City. 


Hove.—The Tramways Committee has recommended the 
T.C. to apply to the B. of T. at the earliest possible moment for 
leave to purchase that portion of the existing tramway which is in 
the borough, and to lodge a memorial against the Hove, Worthing 
and District Tramways Bill, because of the alleged non-compliance 
with Standing Orders. 


Lancaster.—The Board of Trade inspection of the 
electric tramways (Scotforth and Williamson Park sections) was 
made by Col. Yorke and Mr. Trotter on Tuesday. 


Liverpool.—The Tramways Committee has asked the 
Council to obtain sanction from the B. of T. to borrow £210,000 in 
order to carry out works provided for by the Tramways Provisional 
Order, 1901. 


Manchester.—The energies of the Tramways Depart- 
ment of the City Council are now being concentrated upon the 
completion of the routes, not yet electrified, to the north of the 
city. The Middleton line, opened a fortnight ago, is to be extended 
to Middleton Junction, and a new line is being constructed along 
Conran Street, Harpurhey, which will join a projected line from 
Rochdale Road to Oldham ead, within the city boundary, by way 
of Moston Lane, Dean Lane, au Lightbowne Road. On April 1st 
it is expected that electric cars wii! begin running from Manchester 
to Oldham, by way of Newton Heath and Failsworth. So far as 
population is concerned, this is one of the most important of the 
suburban districts of Manchester. The same day will witness the 
connection of the city with Ashton-under-Lyne, by tramways along 
Great Aucrats Street and Ashton New Read, serving the important 
colliery and manufacturing districts of Bradford and Droylsden; 
also along Fairfield Street and Ashton Old Road, through the 
equally important and populous townships of Openshaw wnd 
Audenshaw. With the opening of the routes to Oldham and 
Ashton, horse trams will practically disappear from the city. The 
construction of a circular route, which is to connect all the outer 
districts of the city, without crossing it, is also being proceeded 
with. This route will be a great convenience to vast numbers of 
people. It will begin at Queen’s Road, Harpurhey, on the northern 
side of the city, and after traversing the outer districts of Ancoats, 
Gorton, and Longsight, will be continued along Dickenson Road, 
entering Wilmslow Road at Rusholme, and continuing by way of 
Moss Lane Hast to Brooks’s Bar, from which place cars already run 
to the Hightown (Cheetham) district. Upon this route only ‘“‘single- 
deck” cars are to be used, on account of the low archways of 
certain railway bridges which cross the roads. The vehicles will be 
of the type known as single-deck combination cars, open at both 
ends, but with covered centre. Before the end of the year it is 
expected the entire system of city tramways will be completed. 


“Manchester Southern” Tramway Scheme.,—The 
Eccles Town Council has had under consideration the Parliamentary 
notices and plans of the scheme (known as the Manchester Southern) 
for constructing a tramway from Barton Bridge, in the borough of 
Eccles, to Gatley, in Cheshire. The scheme includes the construction 
of a short length of line in Eccles, and, in view of the agreement 
with Salford, under which the Eccles tramways are worked, the 
Eccles Corporation will, on the recommendation of its Parlia- 
mentary Committee, oppose the scheme so far as it affects the 
roads in Eccles. 


New York State.—According to the statistics of the 
State Railroad Commission during the fiscal year ended June 30th, 
1902, the surface and elevated railroads of the city of New York 
carried 924,754,211 original passengers; that is, passengers paying 
fares. Counting the transfers, the total number of passengers 
carried was 1,160,030,344, For the subjoined figures we are 
indebted to our contemporary the New York Electrical World :— 


Including 

Original. transfers. 
Manhattan and Bronx 625,547,434 802,154,609 
Brooklyn x : 299,206,777 357,875,435 


The original passengers riding on the cars in Manhattan were 
distributed as follows:—On the street surface roads, 410,287,089 ; 
on the elevated, 215,259,345. There being no transfers on the 
elevated makes the total transfers on the street surface roads 
176,726,464. These figures, when compared with those of the 
preceding year, show that the passengers carried decreased 
7,895,446 on the street surface and increased 25,213,604 on the 
elevated. The decrease on the street surface roads of Manhattan 
and the Bronx was not in ‘original passengers, but in transfers, as 
these figures will show :— 


1902. 1901. 
Original passengers ... +» 410,287,089 392,117,069 
Increase we: ane +» 18,170,020 — 


This year there are 15 railroad companies operating in the 
territory of Manhattan and the Bronx, which is an increase of two 
companies over last year. The length of tracks operated by these 
companies is 216'491 miles, against 206'613 miles last year. 

The surface and elevated roads of Brooklyn carried during the 
Past year 357,875,435 passengers, including transfers. The original 









passengers numbered 299,206,777. There is no way to separate the 
elevated from the surface road for the report of the 
Brooklyn Heights Co. makes no distinction. The lines of this com- 

y carried during the year 296,534,777 passengers, including 
transfers, and 240,394,676 original passengers. The increase in total 
number of passengers was 10,719,524. The: statistics of original 
passengers for both years are :— 


1902. 1901, 
Original passengers ... 299,206,777 283,546,691 
Increase eae oe 15,660,086 == 


Eight companies operate the railroads of Brooklyn, which is un- 
changed from last year. The track mileage this year is 330°317 ; 
last year, 328°394. 

These figures show that there were more than two millions of 
passengers carried on the cars of the several lines of railroads 
operating in Greater New York every day in the year. A great 
increase is going on at the present time. 


Oldham.—The first section of the new electricity works 
undertaken by the Corporation last year was by the end of De- 
cember brought near completion. Some difficulty had been anti- 
cipated from the preparation of the tramway lines for electric 
traction before adequate means existed for the generation of cur- 
rent, but the Electricity Committee were able to provide a tem- 
porary installation, which, on the whole, worked satisfactorily. 
The price charged to tramway account for current, viz., 2d. per unit, 
has been reduced to 14d. The Committee is now in a position to 
supply electricity for private use, and an extension of the mains for 
this purpose is to be made to Hollinwood. The great work of the 
year in this borough has been the — completion of the tram- 
way undertaking. Only a short length of line in Union Street 
West remains incomplete. -Anew car shed has been built at Mumps, 
and in a few weeks the headquarters of the administrative staff will 
be removed to permanent premises. The department now owns 80 
electric cars, of which 24 are of the single-deck saloon type, the 
rest being mainly two-deckers, carrying 43 passengers each. No 
complete financial statement has yet been published, but it is 
understood that the capital expenditure on the tramways to the 
end of last year was about £400,000. The decision of the Council 
torelay the two main routes as double track involved an additional 
outlay of about £40,000, but the money has been well laid out, and 
the public will benefit in the long run on the score of convenience 
as well as economy. 


Omaha (Nebraska).—The Omaha and Council Bluffs 
Railway Co. was inco on December 22nd with a capital of 
$15,000,000, to take over and extend in six different directions all 
the street car lines in the vicinity, including a line from Omaha to 
Griswold, Iowa. In all about 200 miles of route will be operated. 
The company’s powerthouse, from which all the lines will be worked 
electrically, is estimated to cost $750,000. Messrs. J. and W. 
Seligman, bankers, of NewYork, are chiefly interested in the 
promotion. 


Paisley.—The negotiations between Mr. Wm. Murphy 
and the Paisley Tramways Co. for handing over the Paisley system 
to Mr. Murphy have now been concluded. Mr. Murphy will shortly 
get possession of the Paisley line, and will then commence his 
system of electric tramways, for which he received Parliamentary 
powers 18 months ago. 


Preston.—The T.C. on January 1st adopted the recom- 
mendation of the Tramway Committee not to entertain the offer of 
the National Electric Supply Co. to supply power to the Corpora- 
tion for the electric tramways. Alderman Foster, chairman of the 
Committee, said they felt that with modern machinery they could 
do as well as the company, if not better. ; 


Rochdale.—The T.C. has applied to Wardle U.D.C. to 
extend the date for acquiring the tramway lines in} Wardle district 
for a year, to December 31st, 1903. 


Rotherham.—A trial trip on the Corporation tramways 
has just been made by the contractors. The car was run over the 
two completed sections of the track, from the car sheds in Raw- 
marsh Road to Effingham Square, and from that point to the pump- 
ing station on Fitzwilliam Road. The distance was traversed 
without the slightest hitch, and the car ran with perfect smoothness. 
Mr. Crombie (representing Messrs. Dick, Kerr & Co.) acted as 
motor man. Messrs. Kenndy and Jenkin have acted as consulting 
engineers; Messrs. Macartney, McElroy & Co. were contractors for 
the tramway and overhead work ;. Messrs, W. T. Glover & Co. for 
the cables. Mr. E. Cross is borough electrical engineer, and Mr. 
Williams assistant electrical engineer. Fifteen cars have now been 
delivered, 12 double-deckers and three single-deckers. 


Southport.—There has been a considerable increase in . 
the traffic receipts on the tramway system this Christmas and New 
Year as com with the same period last year. The new route 
from Birkdale has been responsible to some extent for the rise in 
figures. 

Stockport.—It has been decided by the 'l'ramways Com- 
mittee of the ration that application shall be made to the 
power to borrow a sum of £14,083 for the 
purposes of the Stockport and Cheadle Heath tramway, and a 
further sum of £16,000 for the Gorton Road tramway. The 
doubling of the line at the bottom of Lancashire Hill, and the 
laying of a new line along W Street, Lord Street and 
St. Peter’s Square, is to be taken in atonce. Passengers will 
be able, when the latter is completed, to travel from Manchester 
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direct to the centre of the borough. The traffic on the Manchester 
and Steekport route is one-of the heaviest in ‘the district. Altera- 
tious in the-train service between the city and borough, for the 
current: month, are significant of the effect upon railway receipts of 
this new frm of:competition. A number of express trains which 
formerly called at Stockport have ceased ddihg 80: ‘The completion 
of a.loop line by the London and’ North-Western Railway Co., 
between Manchester and Wilmslow,-will reduce the train accom- 
modation -for Stockport still further, with the result that an 
appreciably greater yolume of traffic will be thrown upon the 
tram ways. 


Stroud.—On Friday the R.D.C. discussed the proposed 
scheme of electric tramways for the district, which will connect 
Stroud with the neighbouring towns of Chalford, Stonéhouse and 
Naileworth, and for which a Bill is being promoted in Parliament. 
Several councillors were in favour of opposing the Bill, unless the 
promoters guarantee to carry out the entire scheme, whilst others 
were of epinion that if this course were adopted the Bill might be 
dropped. . Ultimately the Council appointed a representative com- 
mittee to consider the details, with full powers to act. 


Todmorden.—A committee is to consider thé advisa- 
bility of the T.C. obtaining power to construct electric tramways in 
the town. 


Yardley.— What is described as a very good bargain has 
been made by the R.D.C. relative to the Birmihgham District 
Tramways Bill’ The Tramways Co. has agreed to imme- 
diately convert the tramways in the district into the over- 
head system. It is provided that the right of the Council 
to purchase the tramways within the district shall be post- 
poned until the expiration of 30 years from the passing of the 
Bill; the’ company ‘to pay all the expenses in connection with the 
promotion of the Bill; and to pay the following annual sums to the 
Conncil :-For the second five years after the passing of the Bill, 
£300; the next five years, £400; the next five years, £500; the 
next five years, £550; the last five years, £600 If the Bill as de- 
posited does not become law, or if the company does not construct 
any one of the new or additional tramlines, the annual sums pay- 
able shall be reduced to one-half, and the first period of five y 
shall run from Angust 3lst, 1903. . 








TELEGRAPH AND TELEPHONE NOTES. 


American Pacific Cable.—Reuter says that the first 
messages by the American Pacific cable were exchanged between 
San Francisco and Honolulu on January ist. 

It is announced that the Commercial Pacific Cable Co.’s cable has 
now been completed between California and Hawaii, and that 
cablegrams by this-route from the United Kingdom to Honolulu 
will now be accepted at 3s. 7d. per word. The American Pacific 
cable, the notice adds, is operated in the office of the landline 
system of the Commercial Cable Co. in San Francisco. 

Mr. 8. 8. Dickinson, on behalf of the Commercial Pacific Cable Co., 
has selected sites for the landing of the company’s cable at Manilla, 
Guahban Island (in the Lardones), and at Midway Island (in the 
Hawaii group). Mr. Dickinson also decided to take the cable round 
the Nero Deep, which his survey showed to be. 27,000 ft, deep, 
situated between Guahan and Midway. 


The indian Telegraph Department. — The official 

for the year ended March 31st, 1902, states that it was not till 

the year 1876-7 that the receipts of the Department showed a balance 
over working expenses. From that date until 1883-4 the balance 
of net revenve was erratic, fluctuating from 5°44 per cent. in 1879- 
80 to 1:19 in 1883-4, but since then it has been fairly consistently 
between 4 and 5 per cent., reaching a high water-mark in 1597-8 
with 7°40. The capital expenditure to March 31st last totalled 
Res. 7,46,39,538, and the figures for the year showed a surplus 
revenue to the Governmental general exchequer, after charging 
interest at 34 per cent. per annum in accordance with the P. W. D. 
Code of 64 lakhs of rapees. In the year under review the aggregate 
receipts declined from Res. 1,14,98,682 to Rs. 1,11,14,161, caused by 
a fallin the “message ” revenue of Res. 6,10,191. While there has 
been a decrease in receipts there has, however, been no decrease in 
the number of telegrams. The cessation of hostilities in China 
caused a considerable fall inthe revenue from State messages, which 
is in part responsible for the lowered receipts. In the case of 
, Private messages the decline is attributed to the diversion of a 
large amount of “foreign” traffic from the trans-Indian telegraph 
routes to the new direet South Africa—Australia cable, to the reduc- 
tion of the telegraph rates between India and Europe, and to “ the 
growing popularity of the deferred as compared with the ordinary 
and urgent classes for inland telegrams.” During the year 772 
miles ot line and 8,708 miles of wire, including cable, were added 
to Indian telegraph system, making a total at the end of the 
year of 55,827 miles of line and 190,887 miles uf wire, the latter 
up as follows: — Railways, 64,912 miles; canals, 


ee, 


an increase of only Rs. 28,767 over those of the previong 
year, the average annual earnings during the Jast five years 
having been Rs. 4,138,178. The following are some of the 
longer circuits on which automatic instruments (Wheatstone) are 
worked :—Bombay to Rangoon, 2,226 miles, with Nagpur, Calcutta 
and Akyab in. translation ; Madras to Rangoon, 2.040 miles, with 
Vizagapatam, Calcutta and Akyab in translation; Bombay to 
Calcutta, 1,223 miles, with Nagpur in translation; Madras to 
Calcutta, 1,037 miles, with Vizagapatam in translation ;* Bombay to 
Karachi, 1,002 miles direct. 


Rochdale Telephones.—The Corporation on January 
lat decided to adjourn the further consideration of the municipal 
telephone scheme sine die. Mr. Sharp said that what had occurred 
at Tunbridge Wells and Glasgow would induce the Council to vote 
in larger numbers against adopting the municipal telephone in the 
borough. A year ago the majority in favour of the scheme was but 
one. 


The “Silvertown.”’—Mail advices dated December 17th 
show that the Honolulu Chamber of Commerce was preparing to 
celebrate with a general holiday the anticipated arrival of the 
trans-Pacific cable at that place on December 26th, the cable ship 
Silvertown being due on that day. 


Telegraphic Iuterruptions and Repairs :— 


CaBLEs, INTERRUPTED, REPAIRED, 
Latakia-Cyprus .. ee os ee is -- June 20, 1h99 .. 
Trinidad-Demerara No.1 .. ee ve -- Aug. 27, 1900 
Trinidad-Demerara Noi 2 - Dec. 21, 1902 


{ r = ee ° * January 1 
Dominica-Martinique .. ee “i eo -» May7, 1902... oe 
8t. Luciea-Martinique .. ee ee ee «. May 7, 1902 


Guadeloupe-Martinique ee ar «. May7, 1902 =. oe 

St. Lucia-8t. Vincent .. es eo e- Nov. 18, 1902 .. oo 
Martinique-Puerto Plata’ .. -. July 10,1902 .. eo 
Guantanamo-Mole St. Nichol: Aug, 4, 1902 
Cayenne-Pinheiro ee we ne oe e- Aug. 18, 1902 
Assab-Massowah - . os py -. Dec. 30, 1902 .. ee 
Santa Cruz de Teneriff to Tejita de Teneriff .. July 4,1902 .. November 21 


Reissi-Issa-Reissi-Yemani . ee S3 
Sitvebondo-Bandjermasin .. és os e- Nov. 25,1902 .. December 6 


Zanzibar-Mombassa .. Nov. 25, 1902 .. December 4 
Cadiz-Tenerif .. ve -- Nov. 8, 1902 .. e 
Ss. Jacques-Haiiphong -. Jan. 3, 1908 


Falmouth-Bilbaoo ..  .. 2. ee 
LANDLINES :— 

Majunga-Tananarive .. ee ee ee 

Route to Tientsin and Taku via Helampo 


-- Dec. 18, 1902 


-- Nov. 29, 1902 .. December 2 
-- June 18,1900 .. ow 


Wireless Telegraphy.—Two of Marconi’s experts are 

rted to be at Winnipeg arranging fora series of experiments in 

wireless telegraphy in the “ Rockies.” It is stated that Marconi 
will instal a trans-Continental service in Canada. 

The first of a series of demonstrations of wireless telegraphy was 
given at the Naval and Military Exhibition at Manchester on 
Tuesday evening. The War Office authorities invited Mr. Marconi 
to demonstrate the value of his system at Manchester. During the 
course of the exhibition the receiving and transmitting apparatus 
was established at the exhibition and another station at Chester. 

A Times correspondent writes to suggest an important practical 
use to which the Marconi system might be put. “Let ships 
generally be fitted with the requisite receiving apparatus, and at 
the precise moments of noon and midnight at Greenwich, let the 
fact be flashed over the entire world either directly from Green- 
wich itself, or, if that be for any reason impracticable, from half-a- 
dozen stations, themselves in direct communication with Green- 
wich, and placed in suitable geographical positions, so that every 
properly provided ship may be ‘able to determine its longitude 
without the slightest trouble or risk of error.” 

The Times correspondent at Ottawa says that the promoters of 
the Canadian Marconi Co. announce that by the end of next 
summer there wiil be a complete system of wireless telegraphy in 
operation throughout Canada, extending from the Gulf of St. 
Lawrence to the Pacific Coast. 








CONTRACTS OPEN AND CLOSED. 


OPEN. 


Adelaide.—February 16th. Tenders wanted. by Deputy 
Postmaster-General, Adelaide, for the supply of 300 telephone wall 
sets complete (as per specification No. 1); 50 sets metal desk 
pattern telephones complete (as per specification No. 2); 2,500 fuse 
protectors for telephones (specification No. 3); 1,000 spare fuses 
(specification No. 4); Specifications and samples cau be seen, and 
forms of tender obtained, at the General Post Offices, at Perth, 
Adelaide, Melbourne, Hobart, Sydney, and Brisbane. 


Atherton,—January 23rd. Switchboards, transformers, 
pillars and cables. See “ Official Notices” January 2nd. 


Batley.—February 2nd. Feeders, cables, conduits, arc 
light columns, &c., station wiring, instruments, &c., steel poles and 
overhead equipment, and switchboard, See “ Official Notices” 
to-day. 
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Bermondsey.—January 19th. ~-. Lemp’ columns, arc and 
incandescent.. lamps, . switch pillars, «dc. ’ “ Official Notices” 
January 20d. 


Brighton.—January 26th. Overhead construction and 
equipment for tramways. See “ Official Notices ” to-day. 


Bulawayo.—February 26th, 1903. Establishment and 
working of an electric tramway. See “Official Notices” Nov. 21st. 


Bury.—January 26th. Traction accumulators and 
reversibie booster. See “‘ Offieial Notices ” to-day. 


Clechheaton.— January 24th. The U.D.C. wants ten- 
ders for motor booster. See “Official Notices ” to-day. 


Colchester.— January 17th. Wiring, &c., for Essex and 
Colchester Hospital. See “ Official Notices” December 26th. 


Dundee,—January 17th. Electric lighting switchboard, 
boosters, balancers and switch gear for the Corporation electrical 
power station. See “‘ Official Notices” January 2nd. 


France.—January 22nd. The French Post and Tele- 
gtaph Authorities in Paris are inviting tenders until the 22nd inst. 
for the supply of a quantity of electric cables, Particulars may be 
obtained from Le Sous-Secretariat d’Etat des Postes et des Tele- 
graphes, 103, Rue de Grenelle, Paris, to whom tenders are to be 
sent. 

Fulham.—January 14th. Two electric passenger lifts 
for the Guardians. See “ Official Notices” January 2nd. 


Guay aquil.—February 12th. The terms for the con- 
tract for lighting the city appeared in this column on January 20d. 


1,500-Kw. steam dynumo 


Hackney.—February 12th. 
See “ Official 


and condenser, with electrically-driven pumps. 
Notices ” to-day. 


Hull.—January 21st. 15 double-deck single-truck cars, 
equipments and top covers. See “ Official Notices” January 2nd. 


Ipswich.—January 23rd. 26 electric cars, also one for 
street cleaning, watering and sanding. See “Official Notices” 
January 2nd. 

Newport.—January 26th. Telephones, street pillars and 
30 exchange boards for tramway system. See “ Official Notices” 
to-day. 

Rochdale.—January 13th. Electric wiring of the Free 
Library extension. See “‘ Official Notices” to-day. 


Salford.—January 10th. Two battery boosters for 
Strawberry Road Station. See “Official Notices” January 2nd. 


St, Annes-on-Sea.—January 21st. Boilers, feed pumps, 
steam dynamo and switchboard. See “ Official Notices ” to-day. 


Spain.—January 23rd. Tendeis for the concession for 
the electric lighting of the town of Alcaniz during a period of 
10 years. Tenders to El Secretario del Ayuntamiento del Alcabiz 
(Teruel), whence particulars may be obtained. 


Spain.—January 25th. Tenders are being invited until 
the 25th inst. by the Spanish Post and Telegraph Authorities in 
Madrid for the establishment of a telephone line between Madrid 
and L’Escorial. Tenders are to be sent to La Direccion General de 
Correos y Telegrafos, Calle de Carretas, 10, Madrid, whence par- 
ticulars may be obtained. 


Stalybridge.—February 2nd. Electric tramcars with 
trucks and equipment complete, tower-wagons, overhead equip- 
ment and car sheds. See “ Official Notices ” to-day. 


Stepney.—January 15th. 500-Kw. steamdynamo. See 


“ Official Notices ” December 19th. 
Stockport.—January 24th. 645 tons of groaved steel 


tram rails, 15 tons tie bars, also special work. See “Official 
Notices ” January 2nd. 
Stoke - upon- Trent, — January 14th. Destructor, 


boilers, pumps, conveyor, economiser, steam dynamos, balancer, 
boosters, switchboard, battery, mains, &c., crane, and workshop 
machinery. See “ Official Notices” December 12th. 


Syduey.—January 28th. Arc lamp pillars, brackets, 
arc lamps, controlling gear, &c. See “ Official Notices ” to-day. 


Wallasey.—January 15th. Steam dynamo, Lancashire 
boiler, condensing plant and cooling tower. See «Off 
December 5th. 


Wellington, N.Z.—January 21st. Supply and installa- 
— ‘of all material, including power house equipment, overhead 
track work, feeders, tramcars, &c., for tramways. See 

H Notices " December 12th. 


cial Notices” 







West Ham.—January 27th. The Council wants ten- 
ders for accumulators. See “ Official, Notices ” ander. 


West Ham.—Febraary 10th. Electrical. equipment of 
8 miles of track. See “ Official Notices ” to-day. 





CLOSED. 


Blackpool.—The Corporation Tramways Committee on 
December 31st accepted the tender of the St. Helens Cable Co., 
Ltd., for the supply of traction cable, that of the British Insulated 
and Helsby Cables, Ltd. for lighting eable; that of Messrs. 
Collier Bros. for trolley wire ; that of Messrs. R. W. Blackwell and 
Co., Ltd., for bonds, and that of Messrs. White & Co., of London, 
for standards, brackets and other iron fittings for the pillars for the 
tramways. 


Bristol.—The contract for two steam turbines for the 
electricity department, has been placed with Messrs. C. A. Parsons 
and Co. The foundations at Avonbank (second instalment), are to 
be put in by Mr. C. A. Hayes, at £10,969 


Doncaster.—The Corporation has placed an extension 
order with Messrs. Willans & Robinson for a 360-H.P. engine for 
direct coupling to a Bruce Peebles dynamo. 


Ebbw Vale.—Messrs. Thornton & Crebbin, of Hammer- 
ton Street Iron Works, Bradford, have received an order from the 
Ebbw Vale Steel, Iron and Coal Co, Ltd., for a large central con- 
densing plant complete with cooling tower, to deal with the 
exhaust steam from their blowing engines. 


Leicester.—The Electric Tramways Committee has 
accepted the following tenders for works required to be carried out 
in connection with the first section of the new electric tramway 
scheme :—Measrs, R.. W. Blackwell & Ce., Ltd. (£23,194), for over- 
head trolley wires, poles, brackets, wires, insulators, &c., for the 
overhead construction and equipment of the lines; also copper rail 
bonds at £1,921. Messrs. Black well & Co. will also supply bolts, nuts, 
= tie-bars. Messrs. T. Wragg & Sons, of Swadliocote, at 

,268, stoneware pipes and conduits for cables. Messrs. W. T. 
Ghee & Co., Ltd. (£7,382), for feeder cables, telephone and test 
wires, roadway frames and covers, including maintenance for 12 
months from the completion of the works. Messrs. Dick, Kerr and 
Co. (£28 417) for engines, generators, condensing plant and piping, 
boosters, motors, switchboard, accumulators, and other electrical 
equipme.t and travelling cranes at the generating station. The 
engines will be inverted vertical cross-compound Corliss con- 
densing engines running at 95 revolutions per minute and will 
be manufactured by Messrs. Yates & Thom, Limited. The 
generators and switchboard will be of Messrs. Dick, Kerr’s manu- 
facture; the condensing plant of Messrs. Mirrlees, Watson & Co, 
Ltd.; the battery of the Tador Co., Ltd.; the travelling cranes of 
Messrs. Jessop & Appleby. Messrs. Yates & Thom (£9,609) will supply 
the Lancashire boilers, economiser, steam, &c., pipes, feed pumps, 
storage tanks and general steam raising plant. The Cooper Patent 
Anchor Rail Joint Co. have the contract for anchor rail-joints at 
12s. 3d. each joint. Rails and fish plates, North-Eastern Steel Co, 
£32,326; points and crossings, Hadfield’s Steel Foundry Co., 
£13,041. The car tenders are still under consideration. 


Manchester. — Messrs. Easton & Co., Ltd., have secured 
the order for the complete installation of electric lifts (19 in 
number) for the new Midland Grand Hotel at Manchester, uow in 
course uf construction. 


Middlesbro’.—Messrs. Willans & Robinson, Ltd., have 
received an order for @ 600-H,P. engine for Messrs. Dorman, Long 
and Co., for direct coupling to a M»:her & Platt dynamo for elec- 
tric power purposes. Messrs. Wil ns & Robinson have also 
received an order for three 75-H.P. stcam dynamos for export to 
South Africa. 


Southampton.—The contract for the supply of a new 
50-ton electrical crane for the new graving dock at this port has 
been placed with Messrs. Stothert & Pitt, Bath. 


Stalybridge.—The Stalybridge, Hyde, Mossley and 
Dukinfield Tramways and Electricity Board on January Ist 
accepted the following tenders :—Messrs. Witting Bros., Ltd., for 
motor-generators, combined change-over and equalising switches, 
starting motors and transformers, combined boosting sets, combined 
balancing sets, and air compressors ; Messrs. Hope & Sons, Ltd., of 
Birmingham, for wrought-steel windows; the Tudor Accumulator 
Co., Ltd., for connecting up four batteries of accumulators aad 
switchboard connections. 

Wakefield.—The Board of Guardians has accepted the 
tender of Mesers. G. H. Woods, Slacke, & Co., of Blackburn, for 
extending the electric light to the old workhouse baildings, at 
£1,590. The extension will provide 400 iaside and 21 outside 
lamps. 








FORTHCOMING EVENTS. 





Saturday, Jantuary 10th.—At.2.30 p.m. Northern Section of the 
National Electrical Con Contenctors’ tractors’ Association. Annual 


general meeting at the County riotel, Newcastle. 
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Tuesday, January 13th.—At 8 p.m. Institution of Civil Engineers. 
Paper on “Electric Automobiles,” by H. F. Joel, 
Assoc. M.Inst.C.E. 

At 8 p.m.—Institution of Electrical Engineers (Glasgow 
Section), at the Institution of Engineers and Ship- 
builders in Scotland. Mr. Wm. A. Chamen will open 
a discussion upon “ Up-to-Date Wiring in Connection 
with Corporation Supply.” 

At 8 p.m. London Electrical Contractors’ Association, 
Restaurant Frascati, Oxford Street, W. Paper by Mr. 
R. Tweedy Smith (of Messrs. Turner & Co., hon. 
solicitors), on the projected legislative powers sought 
by the L.C.C. to enable Borough Councils to become 
electrical contractors. 


Wednesday, January 14th. Institution of Electrical Engineers 

(Birmingham Section). Meeting postponed to 
January 21st. 

At 7.30 p.m.—Institution of Electrical Engineers (Students’ 
Section). Paper to be read “Some Difficulties which 
Students of Electrical Engineering meet with,” by 
Mr. C. J. Green. 

At 8 p.m.—Society of Arts. Paper on “Industrial Trusts,” 
by Prof. W. Smart. 


Thursday, January 15th.—Students’ Engineering and Metallurgical 
Society. University College, Sheffield. Paper by 
Mr. J. R. Hyde on “Iron Founding.” 


Friday, January 16th.—At 8 p.m. Institution of Civil Engineers. 
Students’ Meeting. Fifth annual lecture by Prof. 
W. C. Unwin. Subject:—‘“The Measurement of 
Water.” 
At 9 p.m.—Royal Institution. Prof. Dewar on “Low 
Temperature Investigations.” 


Saturday, January 17th—At 3 p.m. Junior Institution of Engi- 
neers; visit to new electricity works of Shoreditch 
Borough Council, at Whiston Street, Haggerston. 
At 10 am.—Institution of Electrical Engineers (Students’ 
Section). Visit to the works of the India-Rubber, 
Gutta-Percha and Telegraph Works Co. 








NOTES. 


Photograph by Are Light.—In our article on the 
Hastings electricity works recently, we described how Mr. Andrews’s 
automatic devices for the protection of feeders were tested, by 
driving a nail into one of the duplicate 2,000-volt concentric cables, 
feeding a fully loaded 100-xw. sub-station 14 miles distant from the 





Srortmnc a 2,000-Vorrt Concentgic CABLE. 


generating station, without interrupting! the ‘supply. The photo- 
graph reproduced herewith was taken by the light of the arc result- 
ing from the blowing of the high pressure fuse, within a few feet of 
the operator, under similar conditions. The position of the arc is 
indicated by the shadow on the background. Fg ges sa 
feat is unquestionably unique. We are indebted to Mr. Andrews 
for the original, which, unfortunately, came to hand just too late 
for inclusion in the article mentioned above. 


the ngineers, they 
wish to receive Science Abstracts in 1903, they should apply to the 
Secretary of the Institution before {10th inst., if they have not 
already done so. 


M.E.A.—The eighth annual convention of the Municipal 
Electrical Association is to be held at Sunderland from July 15th 
to 18th inclusive. ‘Those who are willing to read papers on that 
occasion should send titles of suggested subjects to the secretary 
(Mr. C. McArthur Butler, St. James’s Hall, Piccadilly) by January 
3ist, for the Council’s consideration. The Council has decided to 
offer prizes of the value of five guineas, three guineas and one 
guinea for the best papers by Associates on some approved subject 
connected with municipal electrical engineering. Copies of the 
= can be obtained on application to Mr. Butler at the above 

8. 


The Brady Steam Turbine.—The Brady turbine is 
one of those which appear to be coming forward in some quantity, 
and are arranged after the manner of a number of de Laval turbines 
in series, with the object of reducing the speed of revolution and 
improving the efficiency. It consists of a series of discs carrying on 
their faces projecting rings of buckets, or vanes, the rings of the 
one set of discs fitting closely in the spaces of the other set. Each 
ring in the elevation of a disc appears ss a series of semicircular 
arches, out of which there is an inclined passage to lead the steam 
to the next tier. Steam enters at the centre through a number 
of passages in a hollow central shaft, escapes from ring to ring, 
and finally emerges expanded at the circumference, having run the 
gauntlet of seven or eight sets of vanes in all. One set of discs is 
coupled to the central shaft, or steam tube ; the other set is coupled 
to an outer shell carried by a sleeve running on the said tube. 
There are five of the former discs and four of the latter; the outer 
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two of the five carry vanes on one face only, all the others having 
vane rings on each face. As the steam expands in passing through 
the turbine, it passes outwards, and thus finds room for its expan- 
sion, and a high degree of efficiency is claimed for it in the Iron and 
Machinery World, a 90-1.P. wheel with 200 lbs. pressure and a 4-in. 
steam inlet running with 13 lbs. of steam per u.P.-hour. The 
diameter was 37 in. A promise is made of a test of a 10-ft. wheel 
to be made soon. Such a wheel would contain 62,000 expansion 


Paws = aA Siti ees aa 


—- © 


a se ee em 2 es Ot Re se OO 


dat iene Oh eek: eee Oh Gi ee 68 ted Ge ee te Oe Ot 





al 
th 
at 


ry 


ne 
ct 
he 
ve 








Vol. 52. No. 1,811, January 9, 1903.] 








THE ELECTRICAL REVIEW. 69 








chambers. The idea at the base of these multiple turbines is that 
each pass of the steam through a ring of blades or chambers reduces 
the revolutions necessary, or, more strictly, the vane velocity. In 
the single vane wheel the vanes ought to travel at half the speed of 
the steam jet. Six passes would reduce the velocity six-fold, so that 
a multiple turbine can easily be run as slowly as may be desired for 
any direct-connected work. Thus one may fix on 100 ft. per second 
as a suitable velocity of wheel, which corresponds with a steam jet 
at 200 ft. velocity. The steam loses, say, 200 ft. velocity at each 
pass, so that eight passes would represent an initial velocity of 
1,600 ft. per second. In the Brady wheel, of course, calculation is 
on similar lines, but the different radii of the various rings of 
expansion-chambers make a difference in the amount of expansion 
at each pass. 


Obituary.—Mr. James Wimshurst, F.R.S., formerly of 
the Consultative Department of the Board of Trade, and widely 
known as an inventor of electrical influence machines, passed away 
on January 3rd, at the age of 70 years. Mr. Wimshurst was a great 
authority on iron shipbuilding, and for many years held a high 
position as a surveyor of iron ships, first to Lloyds and then to the 
Board of Trade, but he is best known to the scientific world through 
the beautifully simple and effective influence machines which he 
first brought out in 1883, and which are now to be found in most of 
the physical laboratories in the civilised world. Mr. Wimshurst was 
distinguished by his vigorous practical intellect, and his tireless 
pursuit of his object till success was achieved. Taking up the some- 
what obscure subject of electrical influence machines comparatively 
late in life, with little or no previous technical training, he soon 
made himself thoroughly master of the subject at the bench of his 
private workshop. When an idea occurred to Mr. Wimshurst in his 
arm-chair it was not pigeon-holed to be tested at some indefinite 
date. Mr. Wimshurst stepped at once into his workshop where the 
idea was forthwith realised in mechanical form, and either dis- 
missed as impracticable, or shown to be practicable and valuable. 
The achievements of such a mechanical genius as Mr. James 
Wimshurst appear to upset all the views of which we nowadays hear 
so much, as to the necessity and value of technical education to 
enable us to maintain our position in the vanguard of scientific and 
technical progress. At least, it shows that the inherent capabilities 
of the race count for as much as technical education. Mr. Wimshurst 
was a member of the Institution of Electrical Engineers, and of the 
Physical Society, and was made an F.R.S. in 1898. He was also a 
prominent Fellow of the Réntgen Society, and in his later years 
devoted much of his attention to the application of the influence 
machine to Réntgen ray work. The branch of electrical work to 
which Mr. Wimshurst devoted himself had little or no money in it ; 
his chief stimulus was consequently an honourable ambition to dis- 
tinguish himself in the ranks of pure science. 

We sincerely regret to learn that Mr. J. 8. Highfield, so well 
known to our readers as the Corporation electrical engineer of St. 
Helens, and who had only lately succeeded in obtaining the im- 
portant appointment of engineer-in-chief with the Metropolitan 
Electric Supply Co., has been plunged into grief by the death of 
his wife. A child was born to them not many days previously. 
Mr. and Mrs. Highfield had only been married for two years, and 
this sad loss coming to Mr. Highfield practically on the eve of 
his departure for London, will evoke the sympathy of all electrical 
engineers. 


An Auditor on Municipal Finance.— We have 
pointed out only too often that municipalities are working on a 
totally false basis in preparing their annual accounts. Mr. H. W. 
Pulleyn, the professional auditor of the York Corporation, in his 
report on the city accounts for the year ended March 31st, 1902, 
makes the following observations as to the electric lighting under- 
taking :—“ I observe with regret that the members of the Council 
have not considered it necessary to adopt the recommendation con- 
tained in my last report, regarding the advisability of charging 
depreciation against the electric lighting revenue account. Having 
regard to the fact that the Local Government Board allow 25 years 
for the redemption of your electric lighting loans, it may fairly be 
assumed that the average life of the assets, acquired with the 
money provided by such loans, is less than the authorised term for 
repayment, and therefore the provision out of revenue for sinking 
fund instalments to redeem the loans is not of itself sufficient. 
This financial policy will ultimately result in the cost of replace- 
ment of plant falling against the year in which such replacement 
has to be made, instead of distributing the cost of same evenly over 
a period covering the life of the plant. Consequently revenue will 
be overstated during the earlier years of the undertaking, at the 
expense of the later years. Under these circumstances, I feel 
obliged to point out that any future balance of profits apparently 
available for the relief of rates will be purely fictitious unless the 
claims of depreciation are recognised.” ere are none 80 blind as 
those who will not see, and we do not suppose the Corporation will 
be less blind than its compeers. 


Personal.—Mr. Wallace, manager of the Tunbridge 
Wells Municipal Telephone Exchange, has been appointed manager 
of the National Co.’s Exchange at Bradford. 

Mr. J. Tranter, manager of the National Telephone Co.’s Ex- 
change at Kendal, has been transferred to the Blackpool and Fieet- 
wood Exchange. Mr. W. Shea, of Blackpool, goes to Stockport, 
and Mr. W. H. Walmsley, of Stockport, to St. Helens and Wigan. 

It is said that Mr. C. H. Tweed, the chairman of the Great 
pangs Pacific ——— sat | is coming to this — to join the 

of Speyer Bros., 0: mdon, for the purpose charge 
of the poled work of the District Railway when olectritio, and 
also in connection with the Perks and Yerkes tube schemes. 





On the 2nd inst., at the Royal Hotel, Gateshead, the employés 
of Messrs. Clarke, Chapman & Co.’s electrical department presented 
their manager (Mr. Mansell) with a very handsome chiming time- 
piece, and a gold bracelet for Mrs. Mansell, on the occasion of his 
leaving the services of the company. The presentation was made 
by Mr. Corbett. 

Dr. Paul Hirsch has joined the staff of the “Lister” Electric 

Manufacturing Co., of Dursley, as chief designer. 
» On December 23rd the cable department of the National Tele- 
phone Co.’s Edinburgh centre held their first annual supper. Mr. 
F. W. Gaskins was presented by his staff with a case containing 
four pipes, asa taken of respect. Mrs. Gaskins was also presented 
with an umbrella, 


Operation of Alternators in Parallel.—At the 
November meeting of the Société International des Electriciens, 
M. de Marchena read a paper on the speed regulation of alternators 
running in parallel. According to a summary of the paper appearing 
in the New York Electrical World, the author considers that parallel 
running of alternators is very greatly influenced by the governor 
action, a fact which has been generally overlooked by preceding 
writers, at all events, in France, who have given rather too much 
importance to the question of irregularity during one revolution of 
the fly-wheel. According to M. de Marchena the frequency of pul- 
sating motive power is too high compared with the frequency of 
the oscillations proper of the alternator for permitting angles of 
displacement between alternators to attain to s dangerous value. 
On the contrary, the irregularities of motive power arising from 
instability of the governor are liable to produce very considerable 
displacements, resulting in dephasing or breaking down of alter- 
nators. The author examines the laws which govern centrifugal 
governors, and particularly the relations which exist between the 
positions of equilibrium of the governor sleeve and the variations 
of speed produced by variations of the force acting on the governor. 
He considered the oscillations of the system composed of the 
governor and fly-wheel, and the frequency of the first oscillations, 
that is, the oscillations of the governor; also the influence of the 
damping effect and the conditions to fulfil for a given damping 
effect to prevent oscillations of the second class, that is, of the 
governor and the fly-wheel from taking place. The author gave a 
formula giving the proportions of fly-wheel to be used for given 
conditions. He examined afterwards the working conditions 
of the governor when the alternator is connected with a network. 
He showed that the pendulum motions and greatly variable 
frequencies produced through irregularities of motive power 
or by the quick fluctuations of load, give rise in the governor action 
to oscillations, the amplitude of which depends upon the oscillations 
proper of this governor, as well as on its damping effect. He 
examined in each case the conditions of resonance which may be 
obtained, and the consequences. In order to obviate these incon- 
veniencies, it has, up till now, been the endeavour to realise a very 
strong damping effect—at least temporarily, for the time corre- 
sponding to these abnormal conditions. M. de Marchena approved 
of Mr. Emmet’s arrangement of dash-pot, which he thinks can some- 
times give good results. He, however, estimates that it is a more 
rational solution of the difficulty to entirely suppress the cause of 
these oscillations by making the governor independent of the in- 
fluence of the pendulum motions of the alternator. He, therefore, 
proposed to run the governor not by the machine itself, but by the 
use of an induction motor conn to the network. This motor 
not depending on individual oscillations of the machine, will not 
change its speed, and willonly act onthe governor when the frequency 
of the network is modified. The writer cited a test made with this 
system in a large hydraulic generating station in the Nice district, 
including turbines of 1,000 u.P. each. Special dispositions are em- 
ployed for avoiding the troubles liable to result from ‘accidental 
stopping of the motor. The first series of tests gave incomplete 
results on account of the excessive slip of the induction motor, which 
was too small, A new series of tests were made, however, with a 
larger motor, and the results are stated to have been entirely satis- 
factory. The pendulum motions which were experienced at first 
entirely disappeared. It is anticipated that this system is likely to 
be of general use, and the author expects it to be shortly employed 
for facilitating the parallel running of stations separated by long 
distances. 


Telegraph Engineers for the Somali Campaign.— 
At Aldershot last week, Lieut.-General Sir John French, command- 
ing the 1st Army Corps, inspected the 3rd Division Tel 
Battalion Royal Engineers, which embarked on 2nd inst. on 
Simla for Aden, en route to Berbera. The troops numbered 60, and 
were in command of Captain G. B. Roberts and Lieutenant H. L, 
Mackworth, D.8.0. 


The Late Mr. Bathurst.—All having claims upon the 
estate of the late Mr. Frederick Bathurst (Armorduct Electric Con- 
duit Co.) are requested to send iculars to Mr. Hervey Bathurst, 
of 6, Loudoun Road, St. John’s Wood, to whom letters of admini- 
stration have been granted, by February 9th. 


Breaking of a Fly-Wheel.—On 29th ult., at Bootle, 
Mr. 8. Brighouse, county coroner, held an inquest respecting the 
death of Frederick James Stratford, on Christmas night, through 
the breaking of the fly-wheel of an engine used to drive electric 
lighting machinery at the brick and tile works, Orrell, near Bootle. 
Mr. G. W. Hubbard, engineer and electrician at the works, stated 
OS ee was inside the buil in which 
the engine and dynamo were. About a quarter to five was a 
loud crash, and the building was plunged into dazknen, Whea a 
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light was procured, the place was found in a state of wreck—the 
fly-wheel had broken. The machinery had been examined that 
evening before it was started, and the speed of the engine was not 
greater than usual, about 130 revolutions per minute. Abouta 
quarter of an hour before the accident occurred, witness had tapped 
the wheels with a hammer, and found them tight and in order. 
Deceased was discovered lying on the ground unconscious, with a 
wound on hishead. The machinery had been inspected by one of 
the inspectors of workshops and factories, and found’ to be in 
order. A verdict of “ Accidental death ” was returned. 


Calcium Carbide in the United States,— The 
German Consul-General in New York has recently sent home a report 
upon the calcium carbide industry in America, The only manu- 
facturer of carbide in the States is the Union Carbide Co., of New 
York. Its factory at Niagara Falls has a present capacity of 50 to 
60 short tons per diem, but it is said to be now in process of 
enlargement to a total possible output of 100 tons per 24 hours. 
The cost of making the carbide, f.o.b. railway wagons, Niagara 
Falls, is reputed to be $24, export carbide being sold f.o.b. ship, 
New York, at $50, all of it being sent from the works to the coast 
by train. For the home markets the company has a number of 
selling depéts distributed throughout the country ; the price in the 
North-Eastern States, free on railway wagons, being $70 per ton in 
lots of 1 ton upwards, and $3.75 per 100 lbs. It is packed in 100-lb. 
drums. The consumption of carbide has increased notably during 
the past two years, chiefly owing to the invention and use of better 
acetylene generators than those which were formerly employed. 
The material is graded into three sizes, which range between 34 and 
2 in.. 2 and 4 in., and 3 and ;; in im diameter respectively. Most 
new American acetylene generators take the medium-sized carbide. 
Granulated carbide is handled by a separate company in New York, 
which exports the bulk of the material principally to the Philippines 
and the Argentine Republic. The Union Carbide Co. employs 
rotary continuous electric furnaces, and works up the dust pro- 
duced on crushing the make with fresh charges. According to the 
Consul, foreign carbide would be welcome in the States owing to 
the high price of the local product; and if it could be sold cif. 
New York at $50 per short ton, in the three popular sizes, and of 
good quality, it should find a ready market. At present there are 
186 firms engaged in making acetylene apparatus of different kinds, 
and the use of the gas is constantly spreading in rural districts, 
especially in houses, hotels and the like which are only occupied 
part of the year. The gas is also finding acceptanee for the illu- 
mination of railway coaches, motor cars, and cyles, and for the supply 
of portable powerful lights such as those required by earthwork 
contractors. 


Cable Censpanies’ Dinner.—On Thursday evening 
last, the 1st inst., the staffs of the Cable Companies keld their 10th 
annual dinner and. smoking concert at the London Tavern, Fen- 
church Street. About 100 were present, and did full justice to the 
admirable fare provided by mine host, Mr. Ross. Mr. Norton 
(Eastern Co.) occupied the chair, Mr. Mockford (Anglo Co.) the 
vice-chair. The dinner was followed by a very enjoyable smoking 
concert. 


Christmas Tree [lumination.—The Christmas tree 
at St. Bartholomew’s Hospital, on Christmas day, was lit up by 
electric light, installed by the British Electric and Telephone Co. 
The accumulators were lent by the Electric Power Storage Co., 
and the, multi-coloured incandescence lamps by the Edison and 
Swan Co. 


Appointments Vacant.—An assistant is required at 
Maidenhead at £80, and a telephone manager for Brighton Cor- 
poration system. See ‘ Official Notices ” to-day. 








THE CENTRAL STATION ENGINEER. 


On Christmas Day the Electric Lighting and Tramways Depart- 
ment of the Rochdale Corporation held its first annual dinner 
and social gathering at the electricity works, about 50 being 
present. Mr. Arcuison, the borough electrical engineer, presided. 

The Dundee Committee, in accepting Mr, T1rTzNson’s resignation 
consequent on his appointment to Preston, has placed on record its 
high appreciation of his services during the period he held the office 
of city electrical engineer. 

The Electrical Supply Committee of St. Helens has recom- 
mended Mr. E. M. Hotxiinesworts, deputy electrical engineer of 
the borough, for the position of chief electrical engineer, vacant by the 
departure of Mr. J. 8. HigurigeLtp to take up the position of chief 
engineer to the Metropolitan Electric Supply Co. 

The Harrogate borough electrical engineer and Mrs. Wilkinson 
recently entertained the employés of the electricity department 
and their wives to dinner in honour of Mr. WixxKrnson’s irecent 
marriage. About 70 sat down at the Salisbury Hotel. 

Mr. Frep. THomsoy, station engineer of the St. Andrew's Cross 
Electricity Works, has received a presentation from the employés 
there and his fellow officials on the occasion of his leaving the 
Glasgow Corporation employment, after 10 years’ service, to take 
up au important appointment under the Calcutta Electric Supply 
Corporativt. 


Morley T.C. on Monday appointed Mr. Jonn Extis, of Mickle- 
field, as borough electrical engineer, at a salary of £200 per 
annum. 

The Bristol Corpofation has appointed Mr. A. E. Bryant, at a 
salary of £143 per annum, and Mr. G. E. F. Wesper, commencing 
with a salary of £104, to the staff of assistant engineers. 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


British Thomson-Houston Co., Ltd. (47,982). — This com- 
pany’s annual return was filed on November 14th, when 382,531 ordinary and 
40,000 preference shares were taken up out of a nominal capital of £400,000 ia 
40,000 preference and 40,000 ordinary sbares of £10 each. £10 per share has 
been called up on 32,581 ordinary and 40,000 preference shares, resulting in the 
receipt of £681,932 10s, ; £43,877 10s. remains in arrears; 7,469 ordinary shares 
are considered as fully paid. Mortgages and charges: £200,000. 


Thompson, Ritchie & Co., Ltd. (34, Buckingham Gate, S.W ) 
—A postponing deed, prolonging the effect of a charge c mtained in £1,900 
debentures, part of a series securing £3,000, has been registered. Property 
charged: The company’s undertaking and property, present and future, in- 
cluding uncalled capital. Resolution for extending time passed November 27th, 
_ Trustees: Right Hon. J. B. Lilford, Hon. 8. Powys, and H. F. Acland- 

ood. 


Electric Lighting Boards, Ltd. (64,543).—Issue on December 
9th of a debenture for £400, part of a series created March 10th, 1902, to 
secure £20,000, chargedon the company’s undertaking and property, present 
and future, including uncalled capital. Trustee, Gen. 8. J. Nicholson, Total 
amount previously issued of same series, £19,900. 


Pulford Bros., Ltd. (Electrical Engineers, Liverpool) (63,544). 
—£500 debentures, dated December 10th, 1902, charged on the company’s 
undertaking and property, present and future, including uncalled capital (if any) 
have been registered. No trustees. 


Guildford Electricity Supply Co., Ltd. (36,725) —Issue on 
December 16th of £1,000 debentures, part of a series created November 19th, 
1900, to secure £15.000, charged on the company’s undertaking and property, 
present and future, including uncalled capital. No trustees. Total amount 
previously issued of same series, £10,700. 


St. Helens Cable Co., Ltd. : (62,741).—Issue on November 27th 
of £15,000 second debentures, part of a series unlimited in amount, created by 
resolution of November 2ith, 1902. Property charged: the company’s under- 
taking and property, present and future, including uncalled capital. Holders: 
W. Windle Pilkington, St. Helens (£1,500), and J. Beecham, St. Helens 
( a. No trustees, Total amount previously issued of same series 

500. 


Cryselco, Ltd. (Electric lamptmanefacturers, Bedford) (57,218). 
—$8,000 debentures, dated November @5th, 1908, charged on the company’s 
undertaking and property, present and futare, including uncalled capital, asa 
floating security, subject to prior chaxges for £5,00C, have been registered. 
nae te F, W. French, Eye, Suffolk ; and M. Griffith, Stock Exchange, E.C. 

o trustees. 


Uxbridge and District Electric Supply Co., Ltd.’ (62,706).— 
Issue on December 18th of £1,000 debentures, part of a series created July 18th, 
1901, to secure £20,000, charged on the company’s undertaking and property, 
present and future, including uncalled capital. No trustees. .Total amount 
previously issued of same series : £16,000. 


Mather & Platt, Ltd. (60,387).—This company’s annual return 
was filed on September 19th, when 32,505 preference and 40,000 ordinary shares 
were taken up out of a nominal capital of £775,000 in 37,500 preference and 
40,000 ordinary shares of £10 each. £10 per share has been called up on 21,705 
preference and 2,500 ordinary shares, resulting in the receipt of £242,050. 
£483,000 is considered as paid on 10,800 preference and 37,500 ordinary. Mort- 
gages and charges nil. 


Witting Brothers, Electrical Engineers and Contractors, 
Ltd. (71,038).—This company’s annual return was filed on October 14th, when 
the entire nominal capital of £40,000 in 1,150 ‘‘ A” ordinary and 850 ‘‘ B”’ shares 
of £20 each had been taken up, £4 per share has been called. up on 850 ‘*B,” 
and £8,400 has been received. 1,150“ A” shares are considered as fully paid. 
Mortgages and charges nil. 


Electric Railway and Tramway Carriage Works Co., Ltd. 
(57,082).—This company’s annual return was filed on™October 16th, when the 
entire capital of £150,000 in £5 shares had been taken up and paid in full. 
Mortgages and charges : £50,000 (debenture stock). 


Dick, Kerr & Co., Ltd. (63,407).—This company’s annval return 
was filed on November 12th, when 24,000 preference and 82,000 ordinary shares 
were taken up out of a nominal capital of £650,000. in 70,000 preference and 
60,000 ordinary shares of £5 each. £5 bas been called up on each preference 
share, and £120,000 has been paid. The ordinary shares are considered as 
fully paid. Mortgages and charges: £150,000. Subsequently to date of return 
10,058 preference shares have been allotted, considered as fully paid. © 


Traction Co. of the United Kingdom, Ltd. (62,634).—Issue 
on December 28rd of £1,600 debentures, part of a series created same date to 
secure £8,000, charged on £5,000 due from the Traction Development Co., Ltd., 
and the company’s undertaking and property, present and future, including 
uncalled capital. Holders, Lloyd’s Bank, Ltd. o trustees. 


North British Electrical Co., Ltd. (74,532) —A debenture for 
£359, dated December 22nd, 1902, and a covering agreement dated December 
18th, relating to issue thereof, have been registered. Property charged, the 
company’s undertaking and property, present. and future, except uncalled 
capital; holder, G. Smith, Vernon Avenue, Eccles. 


Ingleton Electric Lighting and Power Co., Ltd.—Iseue on 
December 28rd of a debenture for £100, of a series created August 8th, 
1902, to secure £450, charged on the company’s undertaking and property, pre- 
sent and future, including uncalled capital, subject to £2,200 prior debentures. 
Holder, J. C. Walker, Glenholme, Ingleton, No trustees. Total amount pre- 
viously issued of same series, £200. 


Newmarket Electric Light Co., Ltd. (44,450).—Issue on 
December 15th of £500 debentures, part of a series created October 16th, 1890, 
to secure £15,000, charged on the company’s undertaking and property, present 
and future, mcluding uncalled capital. Trustees, G. H. Verrall, Newmarket, 
and F, E. Gripper, Bread Sanctuary Chambers, 8.W. Total amount previously 
issued of same series, £12,800, 








Che 


Ele 
Ac 


factor) 
it was. 
seems f 
of maz 
directi 


Total « 
Numb 
Numb 
Maxin 
Gross 
Gross 
Gross 
Averas 


year a 
increa: 
incand 


unit, 1 


Sale of 
Meter | 
Bale of 
Sundry 


The 
but o 
Treven 
being 
unit, 1 
only i 
and tl 
prove’ 


Gener 


Th 
finan: 
enabl 








kle- 
per 


at a 
‘ing 


>m- 


ny) 


unt 


- O@ Pa 


morn hy 


—. — = 











Yol. 52. No. 1,311, Janvary 9, 1903.] 


THE ~ ELECTRICAL REVIEW. 


5 a eS 








SUPPLY STATION ACCOUNTS. 


Tue retrograde movement indicated in the 
Cheltenham 


accounts of the Cheltenham Corporation elec- 
Corporation tricity department which we analysed a year 
Electricity ago has been arrested, and the last published 
Accounts. figures show an improvement, although . the 


results can hardly as yet be regarded as satis- 
factory. The loss is still large, but it is only three-quarters of what 
it was. The increase in output is very considerable, and there 
seems to be plenty of scope for the business to develop, yet the ratio 
of maximum load to units sold seems to be tending in the wrong 
direction for economy in the costs. 


GENERAL STATEMENT. 


1900. 1901, Inc. 
Total capital expenditure £112,827 £141,545 £28,718 
Number of unitssold ...  ... 658,864 970,333 £316,969 
Number of lampsconnected ... 35,002 35,897 895 
Maximum load inkw. ... a 560 932 377 
Gross revenue wie we «» £10,086 £13,082 £2,996 
Gross expenditure ee * £7,608 £8,007 £399 
Gross profit ats ous eee £2,478 £5,075 £2,597 
Average price per unit sold ay 3°66d. 3°22d. —'44d- 


The number of private consumers was 491 at the beginning of the 
year and 573 at the end of the year. Public lighting has been 
increased from 268 to 361 arc lamps, and in addition there are 20 
incandescents. The proportion of units sold was:— 


Units Units , Units to 
Year. generated. to street lamps. private supply, 
1898 507,830 192,712 183,122 
1899 714,504 309,175 232,209 
1900 842,490 362,994 290,370 
1901 1,286,558 514,391 365,882 
, and to traction 
90,060 


The prices range from 6d., 5$d., and 4d. down to 3d. and 2d. per 
unit, with a rate of 1°9d. for the energy sold to the tramways. 


REVENUE STATEMENT. 
1900. 1901, 
Gross. Per unit. Gross. Perunit. Ine. 


Sale of energy .. £9 ae 3°66d. £18,027 3:22d. —-44d. 
Meter rents .. =A 00d. 7 00d. ‘00d. 
Bale of old materials, “Bees ws 04d. 48 ‘Old. —’03d. 


Sundry fees, &c. be sis = _ — 


.. £10,086 3°70d. £18,08% 3:23d.|—-47d: 





Gross revenue 





The revenue per unit from energy sold has fallen by nearly 3d., 
but owing to the increase in output of 316,969 unite the total 
revenue has gone up by £2,996 to £13,082. Owing to the coal bill 
being nearly halved, and a reduction of over }d. in the wages per 
unit, together with sundry smaller economies, the expenditure has 
only increased by about £400; the works costs falling to under 13d. 
and the total cost to just under 2d. per unit, the latter being an im- 
provement exceeding 4d. per unit. 


Cost oF PRODUCTION. 


1900. 1901. 
Gross. Per unit. Gross. Perunit. Inc. 
Ooal .. s - £3,411 125d. £2,668 °66d. —-59d. 


oil, dataagcal water, ‘and engine | 416 ‘15d. 467 *1ld. —‘04d. 


Salaries and wages pas sc 
in generation and distribu- 
tion and attending public [ 
lamps, ) 

Repairs and maintenance of 
buildings, engines,dynamos, } 
boilers, &c., and renewals of 
street lamps. ) 


Works costs... ... £6,726 2°47d. £6,920 1°71d. —°76d. 


Beat, ratesandtaxes .. 146 §8‘05d. 205 °O05d. "00d. 
faetin of maneuine 
engineer, secre wary, 510 ‘19d. ee ee 
clerks, &o, 

General establishment 
ch: are eB, ery and | 
pri » law charges ani ) 


ce. 
Other expenses Pe a Sal ‘ead ihe pa wakes 


1,960 72d. 2,386 °569d. —-13d. 


939 ‘35d. 1,399 “Sad. "00d. 





226 8=‘08d. 275 «6°O7d. — Old. 





Total costs «. £7,608 2°79d. £8,007 1°98d, —°8ld. 





The gross profit is more by £2,597 than in 1900, and of this the 
financial charges absorb only £1,750; the difference of £847 has 
enabled the loss to. be reduced from £3,638 to £2,791. ‘The general 





balance-sheet shows that the “ balance at debit of. the.net revenne 
account” is £13,423, or nearly 10 per cent. upon the total capital 
expenditure on the undertaking. __ 
Profit StaTeMENT. . 
1900. 1901, 


Lasenew onloans .. LS kee wet oot > RRBBS £4,737 
Sinking fund for repayments 6654 .6E a aio 2,228 , 3,129 
Net profit carried forward Sag ER EI PIE 638 _ 2,791 





Gross profit ose sé « £2,478 £5,075 











CITY NOTES. 


Tux directors’ report of the Johnson-Lundell 

The Johnson- Electric Traction Co., Ltd., for the period from 

Lundell Co. May 1st, 1901, to June 30th, 1902, presented 

to the shareholders at their meeting on December 

22nd last, is the most depressing one which we have seen of late in 

any electrical enterprise, and is not what might have been expected 

in the second year of the existence of a company sturted under such 

auspices, and with apparently such reasonable prospects of success 
as was the Johnson-Lundell Co. 

The directors recognise that the financial results are “ dis- 
appointing.”—a word that does not err on the side of severity— 
and then proceed to give some explanations:—The greater part of 
the expenditure was incurred in developing and adapting the 
inventions acquired by the company, none of which were in form 
to be commercially .applied in this country, where, unfortunately, 
there is no demand for the type of. machine which - had been in 
practical use in America for automobile: or motor-car service ; the 
demand here being for tramway and railway motors, the company © 
has been directing its efforts to the practical adaptation of its 
inventions: thereto. The first. trial—at_Blackburn—for tramway 
work was made with equipment manufactured in America. This 
trial demonstrated the soundness of the theory’ of the: inyention, 
but disclosed a serious oversight in practice. The error was of a 
fundamental character, and the entire work had to be dong _over 
again. Further apparatus was completed and tested at Newcastle; ; 
apd was reported upon to the board as heiag, highly, successfal, and: : 
constituting an important, step in advance ina electric traction 
methods. Orders have been placed with German ‘and French 
manufacturers, with a view to having the apparatus tried on a 
commercial scale at-the earliest date. The delay in arriving at the 
present stage of development is explained by the company having 
no works of its own. For the same reason the company is de- 
pendent upon otber makers for the manufacture of apparatus with 
which it has been competing for contract work, and has been 
compelled to meet the present keen competition by abandoning all 
intermediate profit. In view of the adverse conditions, it has-been 
thought best to limit the company’s operations to a commercial 
demonstration of the value of its motor system, the sale of foreign 
patents and the receipt of royalties. The staff has been greatly 
reduced, and the directors take no fees. 

The balance-sheet shows that there is an issued capital of £220,000, 
but as a.great part of this is represented by shares issued to vendors, 
and is therefore the subject of cross entries, we: will: limit our 
analysis to cash items. £120,000 has been called up.on 40,000 shares, 
£10,000 has been paid in advance of calls, and calls are in arrear to 
the amount of £8,982 14s. 10d., maki: g £121,017 5s. 2d., to which 
has to be added an amount of £4,577 3s. 4d. for amounts received 
as security for application and allotment money remaining unpaid 
on shares issued, and a further sum of £3,447 7s. 5d. due to sundry 
creditors. The total cash liabilities are therefore £129,041 15s. 11d. 
On the asset side are cash payments for patents, £100,000, stamp 
duty, &c., £3,214 198. 11d. Existing plant, machinery, and deposit 
paid on that ordered, electrotypes, leasehold improvements, office 
furniture, aggregate, £5,290 93. 11d. Equipments for experimental 
work, £6,972 15s. 9d., sundry debtors, £954 17s. 5d. Profit.and 
loss adverse balances for 1901 and 1902, £10,788,14s: 7d.; and 
cash in hand, £1,819 188. 4d. 

' The profit and loss account shows that intatiod including con- 
sulting engineer’s remuneration, amount to £4,528 133, 3d. 
Travelling expenses are detailed in four items, which amount 
together to £735 2s. 1d. Rent, office expenses, drawing office 
materials and blue prints, stationery and books, advertising, printing, 
postages, telegrams and bank charges amount to £1,132 7s. 10d. 
Legal, patent attorney’s and auditors’ fees, £388 12s. 24., patents, 
£914 3s., interest, £137 17s. 3d., and sundry expenses, £309 18s, 3d, 
make up a total expenditure for the 14 months of £8,146 13s, 10d, 
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The total receipts for the same period are £758 68. 11d., of which 
£9 17s. are for transfers, £193 9s. 11d. for commission and £555 for 
royalties. 

At the meeting of the company, held in October, 1901, and 
reported in our issue of October 4th, the chairman, in reply to 
questions, stated that the public subscribed only about 7 per cent. 
of the capital and his own firm held 6,095 shares. The 7 per cent. 
subscribed by the public represents the greater part of the working 
capital, and although this has been added to by those more intimately 
concerned, it is nevertheless remarkable that the business of a 
company should have been carried on in such a way as to spend 
£8,000 in earning £700. The pathetic regret that the company had 
no works of its own will hardly be shared by those who have had 
experience of manufacturing, and who may be prompted to ask :—If 
this is the result without a factory, how much would have been sunk 
with one? We see no reference in the report to negotiations with 
the vendors. If the £100,000 paidto them was represented by actual 
cash, it was surely upon the understanding that the inventions 
purchased were available for immediate exploitation. In accord- 
ance with a too prevalent custom, the directors surrender their fees. 
It would be far preferable for shareholders to recognise that in 
times of adversity, the directors are entitled to payment, and look 
for their payment being earned. If in the carrying out of the 
inventions a fundamental error was made, is not the responsibility 
upon the vendors or the consulting engineer? But there is no mention 
of restitution by vendors, and the consulting engineer does not go 
unpaid. 

We are heartily glad that the general public are not large share- 
holders in the company, but surely any holders not participating as 
vendors or officials are entitled to some more reasonable explanations 
than are contained in the report, of the unsatisfactory results 
attained. In the interests of shareholders generally it ought to be 
understood that companies with £20,000 working capital are not 
entitled to fritter away the greater part in expensive management, 
even if the directors do stifle a certain amount of criticism by 
surrendering their own fees. 





Blackpool Electric Tramways (South) Co. 


Tux report of this company to be presented to the first ordinary 
meeting of shareholders states that arrangements have been made 
with the old company under which the present company is com- 
pleting the construction of the line and its conversion into electric 
traction, and the work is being pushed on with rapidity. It is 
hoped the line will be open for traffic next season. When the re- 
construction of the line is completed a meeting of the shareholders 
hn called at which a full report of the company’s affairs will be 
submitted. 





Prospectuses. 


A Prospectus is before the public—the list of subscriptions closes 
to-day, Friday—offering £185,000, 5 per cent. debenture stock of 
the Buenos Ayres Electric Tramways Co. (1901). The total length of 
lines authorised is about 21 miles single track, of which about 5 miles 
is now open for traffic. ing the year ended September last the 
gross receipts amounted to £15,122. It is expected that the whole 
system will be completed and opened for traffic by September next, 
and it is estimated that the net profit will reach £26,325 annually. 
The prospectus puts the estimated cost per mile, completed and 
equipped, at £19,524, and gives the receipts per mile run on the 
5 miles of line already working, at 12°32d. 

The River Plate Electricity Co., Ltd., has been inviting sub- 
scriptions for £100,000 5 per cent. debenture stock. The company 
has been formed to purchase the business lately owned by the River 
Plate Electric Light and Traction Co., Ltd., and carried on for the 
past three years by the Receiver of that undertaking under the 
direction of the Court of Chancery. 





Stock Exchange Notices. — The committee has ap- 
pointed a special settling day as under:—Wednesday, January 14th. 
—Metropolitan Electric Tramways, Ltd.—314,016 5 per cent. 
cumulative preference shares of £1 each, fully paid, Nos. 500,001 to 
814,016 ; a 314,016 deferred shares of £1 each, fully paid, Nos. 
1,000, 001 to ees and has ordered the undermentioned securities 
to be quoted in the Official List :—Metropolitan Electric Tramways, 
Ltd.—314,016 5 per cent. cumulative preference shares of £1 each, 
fully paid, Nos. 500,001 to 814,016 ; and 314.016 deferred shares of £1 
each, fully paid, Nos. 1,000,001 to 1,314,016. Power Gas Corpora- 
eh pe agg vendors’ ordinary shares of £1 on, re, 

os. 1 to 66,462 


Waygood & Otis, Ltd.—The directors have decided to 
declare an interim dividend at the rate of 6 per cent. 












STOCKS AND SHARES. 


Wednesday Evening, 

Easz in the money market and a return of business to the invest- 
ment departments of the Stock Exchange, as a whole, are cheerful 
factors with which to commence the first week of the new year, 
In the speculative sections of the House the cry is heard that busi- 
ness is still as far away as ever, but for a variety of reasons the 
capitalists, large and small, are venturing to turn their money once 
more into Stock Exchange channels. In the world of electrical 
finance there are a number of points of practical interest just 
now, which keep the markets well in view of the man with the 
money. 

Great Northern and City Preferred Ordinary shares are steady to 
good at 8} middle. A certain amount of quiet buying has brought 
the shares into prominence during the past few days, and of course 
the “ private view” of Tuesday last has directed attention to the 
company’s securities. It may be well to repeat that these 4 per cent. 
shares are of the nominal value of £10 each, and are fully paid. 
Interest at the rate of 3 per cent. has been distributed during the 
construction of the line. City and South London stocks, too, enjoy 
a freer market than usual on account of the imminence of the 
dividend, which is expected very shortly. The senior stocks of 
the company are again in demand, the price of the 1901 Preference 
stock (to which class we have devoted some favourable hints on 
several occasions), being raised to 126 buyers. Central Londons 
are quiet, without particular change, and the latest dividend 
estimates say that 4 per cent. will be paid on all the Ordinary 
stocks. Shrewd critics maintain that the company will be easily 
able to earn 5 per cent. when it seriously tackles the question of 
building over its stations. But the ventilation problem towers 
above all else. 

Metropolitan Consolidated stock has been up to 92 within the 
past few days, but a slight relapse occurred on some sensible profit 
taking. District, too, climbed to a fraction over 40, but failed to 
maintain its best level. The Preference stock is decidedly harder 
at 79. Waterloo & City remains scarce; a buyer had to pay 97 for 
it the other day. Such a price appears quite high enough, possibly 
too high, in view of the quotations for Consols and other gilt-edged 
descriptions. 

Interesting enough is the little issue of £185,000 in 5 per cent. 
Debenture stock just offered by the Buenos Ayres Electric Tram- 
ways Co., Ltd. From the names of those connected with the enter- 
prise, it may be inferred that the undertaking has substantial 
chances of success, and considering the bagatelle required to pay the 
annual interest on the Debenture stock, the stock may be regarded 
as a very fair investment of its kind. 

London United Tramways Preference shares and Debenture stock 
are both quoted ex dividend at 114 and 1044 respectively ; British 
Electric Traction Preference are 12 to 124 in the market, the Ordinary 
keeping about 12?and the Debenture stock at 1254. 

Remarkably active dealings are taking place in National Tele- 
phone issuer, more particularly as regards the Preferred and 
Deferred Stocks, both of which are notably strong. Of course the 
company is doing a good business, and for some reason or other its 
stocks have been unduly depressed. Recognition of those points 
has brought quite a little rush of investment orders into the market, 
with an instantaneous result upon the prices. Other telephone 
shares are practically unaltered. 

Telegraph issues continue to pass through their usual alternations 
of cold and heat, this week seeing a check to the downfall, and in 
one or two cases leaving prices substantially better. Not even the 
Marconigraphic intelligence jthat a daily newspaper is on the point 
of being established on an Atlantic liner is able to stop a rising 
tendency in Anglo-American stocks, while the Eastern varieties 
maintain their convalescent condition in regard to prices. Western 
Telegraph have come into request, and, taking it all round, this 
department is strong, perhaps surprisingly so in view of the boom- 
ing of all things connected with Marconi other than his company’s 
shares, the price of which is still no better than 2§. 

Electricity supply shares display no remarkable changes, but the 
market isa good one. Metropolitans have sharply improved to over 
17, and Charing Cross Preference are somewhat harder. It was play- 
fully suggested that the prompt disavowal by the Charing Cross Vo. 
that their system had anything to do with the temporary failure of the 
electric light in the vicinity of the Bank the other night drew people’s 
attention to the shares. London Preference have been sold at 53, 
and both kinds of urban shares changed hands about 5, In the 
provincial list Oxford Electrics were done at 54 early in the present 
week, but this little section plods on its retiring way as usual. 
Bromptons are a fraction harder, and to hark back to Metropolitans, 
it may be said that dealings have well-nigh ceased, pending the 
declaration of the long-desired award by the arbitrators. 
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SHARE LIST OF ELECTRICAL COMPANIES. 





TELEGRAPH AND TELEPHONE COMPANIES. 


















































Stock : : Business done 
‘ Closing Closing 
Present or Dividends for the last : . week ended . 
Issue, NAME. fiease, three years, ra _ Jan. 7th, 
a 
1899. 1900. 1901. |Highest| Lowest 
67,100 | African Direct Telegraph, 4 % Debs. a ne -. | 100 oe <6 “ 98 —102 96 —100 xd es a 
25,000 | Amazon Telegraph se caer, Nos. 1 to "25,000 | fs ae ae 10 oe aa da I— vB 2— 34 xe 
119,7001 Do. do. 5% Debs., Nos. 1 to 0 mea... we -. | 100 on ss id 70 — 80 70 — 80 a 
788,840 | Anglo-American Telegraph .. ‘ ~ aa .. | Stock | 78/6 84% 61s. 48 — 51 48 — 51 4 
8,105,580 Do. do. do. 6% Pref... “ - om .. | Stock | 6 6% 89 — 91 90 — 92 91 90 
3,105,580 Do. do. do. Deferred te 8: bs on .. | Stock | £1%s. | 58.% .| 28. te— 9 8 — RL 
44,000 | Chili Telephone, Nos, 1 to 44,000... oe a os He oe 5 4% 5% 5% 4— 4% 4— ws oi 
18,333,300$ | Commercial Cable ée .. | $100 8% 8% 8% 170 —180 170 —180 a we 
1,841,209 Do. do. Sterling 600 year 4 "% Deb. Stock Red... .. | Stock as es Ae 73—75 xd| 9—95 x 943 984 
16,000 | Cuba em ae ‘ <s a ae 10 1% 44% 4% 5— 6 5 — ot a 
6,000 10 % Pref. ae He aa < we = =e 10 AP ei es 3 18 — 14 ns 
12,931 Direct £ Spanish Telegraph wa sia 7% ae 5 4% 4% 4% 2— 384 és 
6,000 Do. do. 10 % Cum. Pref. wa ‘ie ne as 5 Pe te “a 1— 8 7— 8 a ars 
(60,7101 | Direct United States Cable .. 20 | 84% | 38% | 38% 93— 10} 93— 10} 10% 9% 
92,8001 | Direct West India Cable, 44% "eg Deb., within Nos. 1 to 1,200, Red. | 100 Het és 2 98 —101 xd| 98—101 xd| .. ss 
4,000,000 | Eastern Telegraph, Ord. Stoc'! nd es Stock 1% 1% 1% 115 —120 115 —120 = 115} 
1,965,565 Do. 34 Brel. tock 5 . aa Py .- | 100 ee Mi Pee 89 — 92 89 — 92 ie 
1,584,645 Do. Mort. Deb. Stock Red. an .. | Stock = + EF 105 —108 105 —108 106 es 
800,000 | Eastern Extension, ‘Australasia, and China Telegraph pa “a 10 1% 1% 1% 10 — 11 104— 114 114 104 
820,0002 Do. 4 % Deb. Stock Stock = $s 584 107 —110 107 —110 sia! ap 
800,000 | Eastern & South —— Tele., 4% Mt. Db., Nos. 1 to 8 ,000, red. 1909 | 100 54% os ee 99 —102 99 —102 1003 100} 
200,0001 Do. do. 4%R eg. Mort. Dele. (itauritius 8 Sub.) 1 to 8, pe 25 as es 2 99 —102 99 —102 % +. +. 
180,227 | Globe Telegraph and — “ +s 10 54% 54% 54% 9 — 3 sh— 9 8% 3 
180,042 Do. do. yh 5 se és ee ée 10 hie ‘hie «6 138 — 1 18 — 134 13,5 12 
150,000 | Great Northern Telegraph, ° oie 10 123% |15% |15% 26 — 27 25 — 26 254 aA 
66,3001 Halifax and Bermudas Cable, 44 % ist ‘Mort. ba et 100 o ¢ am 100 —108 98 —101 xd 
’ 
17,000 | Indo-European Telegraph * 25 10% |10% |10% — 43 88 — 4 ed 
100,0001 | London Platino-Brazilian Telegraph, 6 % Debs <i at oe ee oe . 101 —105 101 —105 . 

72,680 | Montevideo Telephone, Ltd., ea Nos. 1 to 72, 680 os on 1 24% we «se {- 3 a a ae 
86,492 Do. do. 5 % Prel., Nos. 1 to 86,402 o ee 1 5% we se 1 1 ae aid 
1,983,333 National Telephone, Pref. Stock .. a -- | 100 5 % 5 Pg 5% 94 — 96 95 — 97 963 944 
a ee - Pel Sto tock Pe one eat wee as i Ree ring ae Fag 734 PA 

A 0. oO. um. Ist Pref. .. “6 oe os oe 
15,000 | Do. do. - 6% Cum. 2nd Pret i] wm 1 6p | s e16a uf i 12 — 18 a 
250,000 Do. do. 5 % Non-cum. 8rd. Pret., 1 to 250, ,000 - ah 5 5 5% 5 5a 58 535 wha 
2,000,0007 Do. do. 34 Deb. Stock Red. xs .. | Stock | 34% 84% 34 93 — 96 xd| 983—96 xd; 9% O44 
600,000 oO. Deb. Stock Red. Fe .. | 100 és 4% 4 99 —108 xd| 101 —106 100 ti 
171,504 Oriental Telephone a Elec. Nos. 1 to 171 es, ally paid as a 1 5% 6% 6% ze 1 e 1 < 
100,0001 | Pacific and European beg 4 % a. Debs., 1 to 1,000 oe «et: ae 3 oe <3 97 —100 xd 97 —100 a3 
11,889 | Reuter’s .. on of ae <b 8 5 % 5% 5% 64— 64— 7% ee 
8,308 | Submarine Cables Trust $3 aa oF ad .. | Cert. e ae ree 110 —120 110 —120 ibs 
58,000 | United River Plate Telephone | 5 1% 1% 1% a 54 xd 56— 65% xd 54 
40,000 Do. do. 5% Cum. Pret., Nos. 1 to 40, 000 es ee <s 5 xd 44— 5 xd i 
179,947 Do. do. 5 % Debs. Stock 100 —103 xd}| 100 —103 xd a 
15,609 | West African Telegraph, Gheres” . 10 ie a . 3— B3— 4 8 
30,008 | West Coast of America, ‘Nos. 1 to 30,000 and 58,001 to 58,008 - 24 os ee ee 0— Oo~. 2 a a 
150,000 Do. do. 4% Debs., 1 ‘to 1,500 guar. by Braz. Bub. Tel. | 100 a te “* 98 —101 95 — 99 xd ag at 
267,980 Western Telegraph, Ltd., oat 1 to 207,980 of : 10 1% 1% 1% ll — 113 ll — 114 ll} Uy 
15,0001 Do. do. 5 % Debs. 2nd series, 1906 oe os ad 100 te. me ee 100 —108 xd} 100 —108 xd ae on 
400,000 Do. do. 4 % Deb. Stock Red. .. we es aa 100 i oe ee 97 —100 xd 97 —100 xd oe “ 
88,321 | West India and Panama Telegraph .. ‘ee <e 10 8% 4% Pa $ E a 7, ee a 
84,568 Do. do. do. 6% Cum. ist Pref. 2. =|. | 10 Me 2 ve i i 5 ig 
4,669' Do. do. do. 6 % Cum. 2nd Pref. oe os ef. oh Se ee 3— 4 T be 
80,0001 Do. do. do. 5 % Debs., Nos. 1 to 1,800 oof: ME se we ~ 100 “108 98 —101 xd 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
a Bae | ee 
20,000 | British Aluminium 7 % Cum. Pref ps oie ee ae Lace, B% | -- | 8-4 Oe ety Gara Set 
800,0001 Do. do. 5% 1st Mort. Deb. Stock Red. a ss .. | Stock | .. ae -. | %—8 |} 75 — 80 Oa ar 
100,000 | British Electric Traction 4 Phe Wee Sao a 10 | 8% | 9% | 9% | 14-18  s it | 19g} 123 
100,000 sa do. 6%C ‘am. Pret ae “ 10 vs os | of | 1 1 11z— 12 ; 1% 1g 
600,0001 do. 5% aven Debenture Stock .. -. | Stock | 124 —127 124 —127 | 126 1244 
100,000 British Insulated Wire Ord. oe os 5 200% '15% | 10% th 8 a 8 ie “« 
100,000 Do. * 6 % Cum. Pr =e aa ven 5 74 wa se 5s— 6 5a— 6 3 
50,000 Do. 44% Ast Mort. eb. Red... a os ee -. | 100 y: meet At: tom 108 —106 xd 105 —108 ss 
50,000 TBrowett, Lindley & Co. (1899), Ord. - sie a «s ee, b> he 8 e -. | 1260 13/6 12/6 to 13/6 a 
50,000 || Do. do. 6% Cum. Pref. -. <a <‘s oo} tae me 69 “‘e 16/6 to 17s. 16/6 to 17s. ‘ 
105,781: | Brush ‘Electrical Engineering, Ord., 1 to 105,731 . . 4 és a6 2 5a% 5% | Nil | + ne 
150,000 Do. do. Non-cum.6% Pref. ..  ..  «- 2 | 6% | 6% |} 8% 1— 1 A— HB | «. 
125,000 Do. a 44 % Perp. Deb. Stock . ea -- | Stock |... Bs <a 100 —103 100 —103 ag 
125,0001 Do. 44 % Perp. and Deb. Stock .. ..| Stock | .. me os -- 98 - gots 
85,000 Callender’s Cable Gigumiedaatile re a o an 5 1% |15% |90% | M—B 14 — 165 143 | 
40,000 Do. * oO. 5 % Cum. Pref. ze 5 = Pa as" 6 xd 6 xd} 5 poss 
90,0001 Do. do. 44 % Ist Mort. Deb. Stock Red. .. | Stock = -. | 107—110 108 —112 xdj .. |... 
1,860,014 | Central canbon Railway, Ord. Stock -. | Stock se se £& 106 —108 | 107 —110 1093 | 109% 
494,093 Do. .do. 4% Pref. Stock . is a ae .. | Stock od oat | Oe 108 —111 | 105 —108 ye itee Bar 
494,998 Do. do. _ Def. Gta; +0 ee de fod -. | Stock |... -. | 4% | 106 —100 | 108 —112 eee 
1,830,000 | City and South London Railway’ .. ap as a a -. | Stock | ue 13% | 2% 7 764 754— 764 6 | 
85,000 Crome 4 Ce, Rant ae Be ‘e Hie be oe eh 8 74% 8% | Th% - 8 2— 38 ie ee 
100,000 ‘Sia of £100,and}; |, .. | ee | 10k 106 % | 100—106%5 xa | : 
99,261 | Edison & Swan United Elec. Light, ea” Te shares, ‘£8 paid, 1 to si - 5 6% % | A - g wy Fe 
17,189 Do. do. “ae om 01—017,139 . 6 | 6% % | boy 1 23 ee ee 
844,0281 Do. do. 4 % Deb. Stock Red. 100 os reget 4 — 78 w— 7 xd} .. |} 
100,0002 Do. z do. rie. Coe ee. Certs. all pa. 100 je Casts er thts — 82 Ii — 2 eel ois 
112,100 | Electric Construction, 1 to 112,100 ° +2 6% 6% | 6% | 1 . a i sa. Byes 
81,890 | Do. do. 7 Cum. Pref., 1 to 31,300 +. ee *. outs Wack Ss | @- 8 [ods 
182,5001 Do. do. Perp. 1st Mort. Deb. ‘Stock es -. | Stock |... ok aan —103 99 —102 | i FB ag 
25,000 | General Electric Co. as M 5 % Cum. Pref, . ee ee Wet es 5% | 5% 10 -- 104.xd; 10— 10} xd; 10) | 10 
,000 Do. do. Ft. Mort. Deb. .. ae ve s -. | Stock | .. oe (tel) | 100 —103 ered wet 
85,000 | Henley’s (W. T.) mee orks, Ord. .. oe te Pe a 5 |1% | O% |0% | 164— | | ym 1% wy | 164 
35,000 ng do. r Lege oe as & | 4% | 4%] --. | Se 53 Sema ae, 
48,050 do. ort. Deb. Stock :. :.|Stock| ... | >. | .. | 100—118 | 100—118 ee ce 
50,000 India-Rubber, er & Telegraph Works 10 (10% (10% | 10% 20 — 21 | 19— Whxd} .. | .«. 
800,0007 Do. ne do. 4 4%1 Ist Mort. Deb. = } si | 8% | ix ar —108 | 101 Ta EER Be 
87,500 |+Liverpool Overhead | Railway, 1 } = of Berea ae 
10,000 jt Do. Pref. £10 paid. . se ay wa 10 ee Sebi at ee se } _. Bas eee eee 
7,500 | Parker (ohecent Ian, Ord., Nos. 1 to 7; gay ae es ee es 10 {| .. ant hee 1 154 1 ri a eek bs 
§Rosling & Fynn 6 % Cum. Pref. os] |e | O® | os .—. ~=6| Metmo } Ct CS. 
87,850 | Telegraph —— and Maintenan 12 15% | 1% 20 % 37 — 40 |; 37—40 | &8& 38 
150,0001 Do. 4% De Deb. Bas., ‘Nos. i to 1,500 Red. 1900 ee eer es ee % 102 —105 | 10L —104 xd] = as 
540,0007 Waterloo & City Raitway, Ord. toch es 100 | 8% | 8% 8% % — 97 4% — 9 7 “ 
. | 
I | i t 

















t Unless otherwise stated all shares are fully paid. 
1 From Manchester Ghare List. 


+ Quotations on Liverpool Stock Exchange. 
” § From Bradford Share List. 








LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
and Electric (£10 
Conpetiinart Tel vag SS and Maintenance, A—y4.- Ciehaan, Aehtom, ae ne pe) ne pa 1 
Bank rate of discount 4 per cent. (October 2nd.t1902). 
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SHARE LIST OF ELECTRICAL COMPANIES (continued)—ELECTRICITY SUPPLY COMPANIES. 





















































‘ Stock aa Closing Closing Business done 
— . NAME, or rg sa for the Quotations Quotations week ended 
Share. si figs eam cae Dee. 81st, Jan. 7th. Jan. 7th, 1903, 
t | 1899. | 1900. ; 1901. Highest./ Lowest. 
100,000 | Blackheath me Greenwich Diet, Electric Light, Ord.. 1 hae te: i § —  § .- .* 
100,000 44% 1st Deb, Stock, Prov. "Certs. 100 x eee 110 —118 110 -118 =f | ap 
20,000 | Brompton & Rakiiagton — Light Sup., Ord., 1 to 20,000 5 6% 6s 9 % | 8% 10 — 10) 10}— 10? sec ge 
20,000 1% ‘Cum. Pref. 5 Ja ete 10 — 10) 10 — 10; as a 
50,000 | Charing Cross and Strand Electricity Supply —- < 5 % 9% 110 % 94— 95 Bes ace fa ted 
70,000 Do. do. do ie % Cum. Pref. 5 & fh nae 5 15t6 | -- 
40,000 Do. do. “ City Undertaking » % Cum. Pref. 5 - SRE Ste 43 5i xd 43— 53x e +s 
250,000 Do. do. 4% Deb. Stock Red. om» 100 a oa.” ie Set 103 —105 xd} 103 —105 1044 |e. 
44,436 |*Chelsea geared Supply, Ord. > 5 6% 54% 4% Bi— 53 5R— 5 ae se es 
150,0001 do. | % Deb. Stock Red. Ge ee ee 108 —111 xd| 2108—111 xd} .. | .. 
70,595 | City of Teoma Electric Lighting, Ord. 40,001 110,595 10 | 4% 0% 5% 104— 11 104— 11 10:3 | .- 
40,000 Do. % Cum. Pref., 1 to 40,000 10 | 6% 6% ; 18 — 14 18 — 14 186 | 
400,0001 Do. 5 % Deb. Stock, Scrip. (iss. at 115) all paid . a ; ‘ 122 —12, xd] 122 —127 xd Beds test 
300,000 Do. 44%, 2nd Deb. Stock, Prov. Certs., all paid .. 100 ; : ee 102 —105 xd| 102 —105 xd ste | aS 
40,000 | County of London & eee 7, Electric Lighting, Ord. 1—40, 000. . 10 4% 49 4% 8i— 94 8h— 9h sig oe Sp 
20,000 Do. 6 % Pref., 40, 001—60, 000. . 10 6% 69 - 12 — 18 12 — 13 eet ie ee 
400,002 Do. do. 44% Debs “Btock, Prov. Certs, (all paid) Red | .. ye | ot | 407 110 xa} 109 —112 sn Ae 
50,000 | Edmundson’s Electric Corporation, Ord. Shares 5 6% | 7% | 7% th— 63 64— 7 Be ape 
30,000 3 do. 6 % Cum. Pref. . as Se oes ese 6— 64 6— 64 675 | = 6 
140,000 do. 44% Ist Mort. Deb. Stock 100 ee ah Bee 107 —110 107 —110 ake <A 
21,000 Kensington and Knightsbridge Electric, one : 5 11% |12% |10% 10 — ll 10 — ll , ais 
90,000 do. % Debenture Stock Stock sae tae eo eas 101 —104 101 —104 : < 
110,000 aie) Electric Supply Gcgetiiien, Limited, Qed... 3 a ae ae 1z— 24 13—. 21 ‘ ° 
49,840 Do. do. 6 % Pre 5 a ee ee 5 — 5h 5 — 5h 5B 53 
250,0001 Do. a do. 4 % Ist More Deb: Stock Red Stock oe Es sak -- | 9— 99 96 — 98 ‘te ry" 
100,000 | Metropolitan Electric Supply, 1 to 100,000 . 10 5% | 6% 64% 154— 164 164— i 7 163 
220,0001 — do. 44% Ist Mort. Deb. “Stock ae | ws . pat 107 —112 xd} 107 —112 xd ae Ss 
250,001 do. 84% Mort. Deb. Stock Red Stock |... ; : 99 —102 98 —101 xd] .. 
10,852 Notting } Hill Electric Lighting ch h 10 | % 7% | 6% 144— 154 144— 154 fe 
40,000 | St. James’ and Pall Mall Electric ¢ Light, Ord. .. es ‘o ‘ie 5 144% | 144% | 144% 144— 154 144— 154 se 
20,000 Do. do. 7 % Pref. 20,081 to 40,080 5 % | by 1% 9. : 94 ae 
150,000 Do. do. Si D Deb. Stock Red... 100 wok ‘L Bee a! Se. 98 —101 97 —100 xd ie 
12,000 | Smithfield Markets Electric suppiy, Ord. 5 | 1z— 24 1 23 ie 
50,0001 Do. do. % Deb. 100 Pe. ds ze 80 — 90 ‘ 
65,000 | South London Electricity Supply, Ord. 5 | bs 8— 3 83— 3 an 
30,000 | Urban Electric Supply, re rd. 5 - as 3; 4 45— 58 415 
30,000 5 % Cum. Pref. 5 nef Fe a 4— 5h 5 | 
110,000 | Wi estminster cepa ‘Suppiy, Ord. 5 13 % | | 108% | 104% ll — 12 11 — 12 114 | 
28,141 Do. 5 % Cum. Pref. 5 oe = _&— 63 a Ce 
. a to Founders Shares. t ‘Unless eewi ise stated all shares are re fully paid. 




















MARKET QUOTATIONS, Wednesday, January 7th, 
CHEMICALS, &c. | This week. | Last week. Inc. or Dec. METALS, an (continued). | This week. | Last week.) [ine. or Dec. 
a Acid, — per cwt. | 5/- 5/- g Copper Sheet : -. perton £65 £65 es 
a , Nitric. per cwt. 22/- 22/- |g 5 Rod.. Ke ae .. per ton £65 £65 | - 
a ,, Oxalic. per cwt. | 82/- 82/- e » (Electrolytic) Bars per ton £55 £55 | 
a ,, Sulphuric per cwt. | 5/6 5/6 € 45 a Sheets per ton £73 | £78 | 
a Ammoniac, Sal perecwt.|  42/- 42/- e et of Rod . per ton £61 £61 
. Ammonia, Muriate (crystal) per ton £33 10 £33 10 | - oe H.C. Wire per lb. | Td. | Td. 
per ton £30 £30 t Ebonite Rod ‘ - perlb. | 8/- | 3/- 
: Bleaching powder . per ton £4 10 £4 10 ne Sheet Se per Ib. 5/- | 5/- | 
a Bisulphide of Carbon . perton | £15 £15 n German Silver Wire per Ib. ag 1/44 | 
a rax . - ,.perton | £13 £13 h Gutta-percha fine . . ox per lb. 8/- | pias 
a Benzole (90 %) per gal. | q/- 4/- h India-rubber, Para fine .. per Ib. | 3/8 to 5/104 | 8/44 = 3/73 | inc. 
a (50/90 %) per gal. 5/6 5/6 i Iron, Charcoal Sheets per ton | a 
a Copper Sulphate perton | £1710 £1710 4 ,, Pig (Cleveland warrants) per ton | rr | ror | 6d. ine. 
a Lead, Nitrate per ton | £%4 £24 i ,,  Forgings,accordingtosize perton| From £il | From £11 | ae 
a , White Sugar per ton £31 £31 i ,, Scrap, heavy -. perton | 47/6 to 50/-| 47/6 to 50/- | 
a ue ‘ ylated ot M -. perton | £2710 £27 10 i ,, Wire, galvanised No. 8 per ton P; he oar 1 
a Methyla pirit . per gal. 2/6 2/6 { to to 1] ga: 
@ Naphtha, Solvent (90% at 160°C). per gal. 5/6 5/6 g Lead, English Ingot per ton) 1 4176 jaus6 jf} ime, 
a Potash, Bichromate, in casks .. per lb. 3d. 3d. 9 Sheet per ton a On | 
a ” Caustic (75/80%). * per ton £24 £24 m Manganin Wire No. 28 . per lb. | 
a ie Bisulphate per ton £35 £35 g Mercury ue .. per bot. Py 15 | P 1b | 
a Shellac rs per cwt. 130/- 130/- d Mica(in: ginal cases) small .. perlb. | 8d. to 9d. 8d. to 9d. 
a Sulphate of Magnesia os -- perton £4 10 £4 10 ‘ i »» medium per lb. | 1/9 to 2/9 | 1/9 to 2/9 | 
a Sulphur, Sublimed Flowers .,. per ton £6 5 £6 d large .. per lb. 8/3 to 7/3 8/3 to 7/3 | 
a - — -. perton £5 10 £5 10 p Phosphor Bronze, plain cule per Ib. | 114d. to 1/2) 114d. to 1/2! 
a per ton £5 { £5 Pp - rolled bars & rods per lb. 1/-to 1/3 | 1/-tol/s | 
a Soda. Canstie’ (white 70%) per ton £1015 | £1015 Pp ” a per lb. | From 1/2 | From 1/2 | 
a ,, Crystals per ton £3 £3 ° Platinum oa per 02. | £4 | £4 
a ,, Bichromate, ‘casks... per Ib. 24d. 24d. p Silicium Bronze Wire .. per lb. | 9d. to 1/- | 9d. to 1/- | 
4 Stee., Magnet, acc’d’g todesc’ pr n per ton | £58 £58 } 
METALS, &c. 4; » in bars | dew £15 | | ne | Pe 
D | | pe; 
b Aluminium Ingots, in ton lots.. perton | £148 £148 Sia Bom: «. perton|{ 49 £197 | to £119 }| 965 exe 
. ” Wire, in ton lots per ton £224 £224 9 a: ws per lb. | 1/6 16 oe 
os Sheet, - ron lots .. perton | £191 £191 »y | Wire, Nos. 1 to16 . per Ib. | 1/7 1/64 | 4d, ine. 
° Babbitt’ s metal ing: perton | £40 to £130 | £40 to - me pW hite Anti-friction Metals— | | | oe 
4 Brass (rolled nates, oii basis perlb. | et dd.ine. | ‘““White Ant’ brand per ton | £36 by lead £36 a £60 | J 
¢ 4, Tube (brazed) per Ib. d. 7 Ae Tarn, Ss oe atica ‘Is per Ib. | | 
€¢ »» (solid drawn). per Ib. ef i tags er ua a ea. Flax . per Ib. | 
€ 4, Wire, basis.. per Ib. d. dd.inc. | jf 5, H me 10 Ibs. Russian per Ib. 4 | bow 
. Copper Tubes (brazed) . perlb. | gel. ee | J sy 10 Ibs. Russian, single .. per lb. 4éd. pa 
(solid drawn) perlb. | A j 180 Ibs. Jute rove <~- per ton | ai £1111 | Ii1s. dec. 
pe Copper Bars (best selected per ton | £65 £65 k Zine, Sh’t (Vieille Montagne bnd. ) per ton | £23 | £23 | oe 


f India-Rubber, G. LP. and Teleg. Works 
g Messrs. James & Shakspeare. [Co., Ltd. 





k Senet Mosrie Ashby, Limited. 
m Messrs. W. T. Glover & Co., Ltd 


a Messrs. G. Boor ke Co. | 
b The British Aluminium Co., Ltd. 


























Quotations ¢ Messrs. Thos. Bolton & Sons., Ltd. Quotations h Messrs. Edward Till & Co. | Quotations . Messrs. P. Ormiston & Sons. 
supplied by d Messrs. F. Wiggins & Sons. | supplied by i Messrs. Bolling & Lowe. | supplied by o Messrs. Johnson, Matthey & Co., Ltd. 
e Messrs. Frederick Smith & Co. Mj Mompe.  Waleet: H. Hindley & O05 wna Po The van 2 Bronze e Company Ltd. 
TRAFFIC RECEIPTS. 
| Receipts for Miles Receipts for | Miles 
the veek. Total to date. n. the week. | Totaltodate. | Oren, 
Week ope’ 3 Week “4 
Company. i Company. it weg ree: : 
ending Am‘ss. | waa Am’nt, | 12¢: oF |This| Last © | ‘ending nike Ine. or Am'at.| | Inc, or ;This |Last 
"| dec.* = | dec.* |year.year. 2, | "| dec. dec.* |year.lyear. 
to _— =o sooneencesnantniresinegnsi a = - 
| z F z 2s | | 
Blackburn . Trys...| Jan. 8 $31 + 65 8i110 + 4,272 | | 1 % B.E.T. Co. “pe cta rch ae a ee £ i ee £ 
aViccteosd | 3) s0 | t33| & 20,959 | — 63 | | a4 & — Southport Dec. 26| 225 | +111 | 13,141| + 4,865 re 
Trys. & Car.Co.| , 2) 4,658 + — |B | 2 B South Btaffordshire. . » 26) 890~-| — BZ} 88,550/ — 1,6z8 | 21g | 22 
British ~ ora in es Aa | | } E Swansea . aS a » 26| 649 | + 86) 24,506 | + 1,595 
Barnsley .. oe Dec. 26 | 260 _ 1,218 _— | _-\i-— = Taunton.. oo oe » 26) 66 | — 14 8278|— 876) 1 — 
Devonport :. :.| , 2%6| 467 | + 30) 2406/4 1,20/ 5 | 5 SR Tynemouth see | ob | BE | +68) Meets) + 2,904 8y 
—Stourbridge.. | ,, 26 | 869 | +158 | 38,896 | + 4,894/ 189 | 2= Weston-super-Mare..| ,, 24 2 | — | 5,588) — 3 — 
$e oe o» 26 | 1,041 | +854 89,807) + 8,816 | *° Wolverhampton Dist. » 26 467 | +328 11,842 + 7,757) 1 23 
Gravesend—Northfiect; , 2%) 22 | — 4,261 _ — Central London Railway |Jan. 3| 6,688 | +575 | 0,683)+ 575) 6 | 6 
Greenock—Ps.Glasgow ,, = | = - = — + . m7 7 %h 5 = and 8.London Ry.| , 4 8,436 +260 | 8,436) + 260 st 64 
Hartlepool es solos 2 2 + | 12,0932) + 1 ae caster . Be. _ - - - - —_ 
Kidderminster.. ..| » 2%, 1299 |+ 9| 6,804/+ 69 er ion Trys,| » 8| 189 |— 4 — 8 | 8 
Merthyr... .. «-| » 2% | 274 | —17)| 10,222|— 1,797| 8 8 3 Dublin United Trys. ..| ,, 2} 4,179 | —150 | 126,121| + 3,540) 46 | 46 
Middleton $ oo eed jy SB} 38 — | 11,278 - 8%) — g East Ham Tramways ..| » 8 473 | +148 | 14,042) + 8,167| 6 sot 
Oldham—Ashton ool op 561 | + 91 | 27,411| + 1,724) 8 8 8 Glasgow Corp. Trys. ..| 5, 3 | 14,188 |+1,172/ 882,166) + 571) 62 
Wee se lce' ool ge B 318 | + 87 6\+ 122 P| P| Liverpool Over! Ry.| » 4) 1,496 | + 1,496) + 94) 62] 63 
Potteries ee oo | op 26) 1,945 | +369 | 78,292) + 5,495 * Newcastle Corp. aay ore Ce _ _ _ 85 — 
Bothessy.. .- «| » 26 87 | +10) 1,988\)+ 648) —| — Sunderland Corp. | op 4] 1,217 | — 60 _ o 172 | 1% 
; 
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METAL MARKET. 





Fluctuations in December, 1902. 


Dec.1 23 4 6 8 9aL______ 31718192223 2950 34 
Cc M's, 


£25 


Dec. 1 2 3 4 5 8 910111215161718192223293031 





LEAD (ENGLISH). 





Dec. 1 2 3 4 5 8 9101112151617181922 23293031 


60/- 
59/- 
58/- 
57/- 
56/- 
55/- 
54!- 
53/- 
52/- 
51/- 
50/- 
49/- 
48/- 
47/- 
46/- 
45/- 


Dec. 1 2 3 4 5 8 910111215161718192223293031 


£125 
124 
123 
122 
121 


120 
119 


118 
117 
n6 
115 
114 
113 
112 
111 
110 


Dec. 1 2 8 4 
£60 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 
49 


IRON. 





< 


TIN. . 





COPPER (G.M.B’s.) 
5 8 910111215161718 192223293031 










INSTITUTION OF ELECTRICAL ENGINEERS. 


THE PHOTOMETRY OF ELECTRIC LAMPS. 


By Dr. J. A. Fremtna, M.A., F.R.S., Member, Professor of Elec- 
trical Engineering in University College, London. 


(Abstract of Paper read December 11th, 1902.) 
(Continued from page 40.) 


II.—PHoToME?RBIC Processzs. 


Generally speaking, a photometric measurement consists in com- 
paring together the brightness of two white surfaces, one illuminated 
solely by the light under test, and the gther by a standard light, 
and adjusting the distance of the lights until an equality in bright- 
ness or illumination is secured. A typical and simple form of 
photometer, therefore, is the Ritchie wedge, in which two adjacent 
sides of a white prism inclined at equal angles to the incident rays 
serve as the two surfaces which are differently illuminated. What- 





s, Magnesia screen; P, Po, Totally reflecting prisms; 9 Pr, Lummer-Brodhun 
prism ; T, Telescope. 


Fic. 3.—Lummtr-BropHuN PHOTOMETER. 


ever may be the exact nature of the arrangement for creating these 
two contiguous surfaces illuminated by different sources of light, it 
appears to be an essential condition for sensitiveness that they shall 
not be separated by any dark or bright space not illuminated wholly 
by one light or the other. Hence, whatever form a photometer may 
take, it must be one in which this accurate juxtaposition of the two 
surfaces to be compared can be secured. Another condition is, that 
the illuminated surfaces must be perfectly white. There is a vast 
difference between surfaces in regard to whiteness, which are all 
called white. A suitable white surface for photometry can be 
obtained by compressing magnesium carbonate or barium sulphate 
into slabs. In the Lummer-Brodhun photometer, such a white 
magnesia slab is illuminated on its two opposite sides by the two 
lights to be compared (see fig. 3). By the means of two totally 
reflecting prisms, P1, Ps, the diffused light from the two sides is sent 
through a compound glass prism, P Q, consisting of two right-angle 
prisms placed base to base. One of these prisms has portions of its 














P Q, Right-angle prisms; 1, Eye-tube; ss, White diffusing screens ; 
A B, Field of view—the two parts illuminated respectively by light 4 and light B. 


Fia. 4—Totat REFLECTION PHOTOMETER (FLEMING). 


hypothenuse surface removed by sand-blasting, so as to be at a lower 
level than the rest, and the two right-angle prisms have their 
hypothenuse surfaces placed together, being faced to come into 
optical contact where they touch. 

When such a prism is viewed by means of a telescope and an 
eye-piece in the proper position, we see the field of view divided 
into two parts, one portion of which is illuminated by the diffused 
light scattered from one side of the magnesia slab, and the other 
side by light scattered from the other. By adjusting the distances 
of ,the lights,\ the brightness of these two portions of the field of 
view,can be made to.agree. If the lights are heterochromatic, then 
these two portions of the field of view have different colours as well 
as,different brightness, and the observer has to make a judgment 
when,the two, patches agree in brightness withoutiregard to their 
difference in tint. The author has devised a modification of the 
Lummer-Brodhun photometer, in which the two lights, a and B, 
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to be ysenagag the — one naps and one at the side of the 
. ‘orm some advan’ for i 
nes tage tages arc lamp testing 
Some considerations affecting heterochromatic photometry are 
C below, but meanwhile it may be said that there are 
various methods for reducing the distraction caused by this colour 
difference in the lights compared. In the old form of Bunsen 
grease-spot photometry, the difficulty of making an accurate judg- 
ment as to the equality in brightness of the two surfaces to be com- 
pared was considerable, but the difficulty was obviated to some 
extent in the form of disc known as the star disc, in which the 
simple grease spot of Bunsen was replaced by a sheet of tissue paper 
placed between two discs of thin white cardboard, in both of which 
a star-shaped opening had been punched out. 
_ Photometers are divided into three principal classes :— 
(A) Intensity photometers, by means of which a comparison is 
made between the luminous intensities of two sources of light. 
: (B) Itlumination photometers, by means of which we measure the 
illumination in any locality in candle-feet or some similar units, © 
(C) Spectrophotometers, in which selected rays from the spectra of 
two lights are compared in respect of luminous intensity. 
The intensity photometers may be classified according to the 
method adopted for producing two adjacent surfaces or comparing 
the brightness of the two surfaces illuminated by the lights com- 


pared. 

Probably by far the largest portion of photometry of late years 
has been conducted by means of the Sabha moun her disc ue its 
various modifications. 

For electric glow-lamp photometry the writer has found no 
photometer which is on the whole superior to the contrast form of 
the Lummer-Brodhun photometer, which, when skilfully used, 
enables a difference of less than 4 per cent. in the luminous 
intensity of; the two lights to be determined.* 

In describing the arrangements which the writer's experience has 
shown to be the most advantageous for glow-lamp photometry, it will 
be well to say a few words first on the arrangement of the photo- 
meter and the photometer room. The general impression in the 
minds of many electricians is that any room or corner is good enough 
for a photometer. In numerous electrical laboratories or testing- 
rooms, a wooden shelf is put up with black velvet curtains in front, 
and a box at each end to hold the standard lamp and the lamp to 
be tested, whilst the Bunsen disc or other photometer slides on a 
graduated bar between thelamps. A photometerof this kind embodies 
almost every defect a photometer can have. It reproduces, often in 
an aggravated manner, the defects present in a form of photometer 
called the Evans closed photometer, long known to be unreliable. 
The chief source of error in it is that reflection of stray light from 
the neighbouring velvet or black wood surfaces causes the illu- 
mination on the photometer disc to vary not according to the law of 
the inverse square of the distance from the source of light. A 
photometer consisting of a long box or narrow shelf invariably 
allows a good deal of light to be reflected at an oblique: incidence, 
even from black velveteen curtains. The whole principle on which 
intensity photometry is based, is that no light must reach the 
photometer disc except that coming in straight lines from the two 
sources. Hence it is essential not to take this for granted in any 
particular instance, but to verify it. In the next place, such a closed 
photometer, if used with a flame standard of any kind, invariably 
gives erroneous measurements because of imperfect ventilation. If 
a flame standard is to be used at all, the greatest attention must be 
paid tothe temperature and ventilation of the photometer room. 
For this purpose, it should be at least 8 ft. wide, 8 ft. or 9 ft. high, 
and 20 ft. in length. Fresh air should be drawn in from the outside 
by means of a fan, and circulated through the room, but with the 
avoidance of draughts. If this is not done, and two or three people 
are in the photometric room employing a flame standard, it will 
most certainly fall off in luminous intensity by asensible percentage 
in a short time, owing to the accumulation of moisture and carbon 
dioxide in the room. Also the temperature of the room should be 
kept uniform, especially if electrical measurements are to be made 
in it. The arrangements of a suitable photometric room for glow- 
lamp testing are as follows:—The room being at least of the 
dimensions above stated, should be painted dead black in its interior, 
well ventilated as described, and kept at a constant temperature. 
Down the centre should run a wooden railway, consisting of a pair 
of beams on which can travel easily wooden slabs or tables holding 
the lamp to be tested, the standard and the photometer, the height 
being such as to bring the photometer telescope or tube to a level 
convenient for the eyes of ordinary persons when standing. The 
arrangements adopted after long experience in the Pender Electrical 
Laboratory at University College, London, and reproduced in the 
photometer rooms of the Edison and Swan Electric Lighting Co.’s 
factory at Ponder’s End, at the suggestion of the writer, are as 
follows :—The photometer employed is the Lummer-Brodhun photo- 
meter with contrast prism, and is kept fixed in one position on the 
railway (see fig. 5). On the left-hand side, carried on a sliding 
table, is an incandescent lamp, which is called the comparison lamp, 
and by means of appropriate resistances this lamp can be adjusted 
accurately for voltage and therefore candle-power. The sliding table 
on the right-hand side is connected to an endless cord moved by a 
winch, so that the observer at the photometer can move the lamp 
on this table to or from him. This slab carries a support for the 
incandescent lamp to be tested, so arranged that the lamp can be 
placed with ite axis in any required direction, and also revolved on its 
axis by means of a small electric motor. Under the railway are placed 
the resistances and controlling handles for regulating the current and 





* The Lummer-Brodhun photometer is in reality a very superi 
Siem of Danson geiean-apet photometer ahr ce 








voltage of the lamp to be tested, and for this purpose, from the 
socket holding the above lamp, there come two pairs of leads, one 
the current leads, and the other the potential leads. 





























Cl, Comparison lamp; Ph., Lummer-Brodhun photometer ; a b, Potentiometet 
wire; G, Galvanometer; Sc., Standard cell; Ra, Voltage divided resistance; Sl, 
Standard lamp; p p, Pulleys; cc, Endless cords; B, Battery; r, Rheostat; R:, 
Series resistance; p, Plug switch. 


Fic. 5.—ARRANGEMENTS OF STANDARD PHOTOMETER BENCH AND 
PorTrENTIOMETER. 


For measuring the electrical quantities, no instrument is so satis- 
factory as the direct-reading potentiometer. Out of a large 
experience, the writer can say that no ammeter or voltmeter yet 
made is sufficiently accurate for electric-lamp photometry. It was 
with this object that the writer introduced as far back as 1888 the 
direct-reading potentiometer, set by a Clark cell, which has been 
since brought into its present perfect form by Lieut.-Colonel 
Crompton, and those of his firm who have assisted him. The 
modification which the author then introduced was that of adjusting 
the current through the potentiometer coils or wire, so that the fall 
of potential down a unit of length of the wire was equal to one- 
thousandth or one ten-thousandth of a volt, as determined by com- 
parison with a standard cell. Employing a Crompton potentio- 
meter, readings of the current and voltage of incandescent lamps 
can be taken quite as quickly in the photometer room as by the use 
of any ordinary ammeter or voltmeter, and with an accuracy which 
is far greater. The only point to which attention need be drawn is 
that the temperature variation of the Clark cell being considerable, 
it is better to use a Weston cadmium cell, or Helmholtz calomel cell 
in place of the Clark cell. The operation of making measurements 
by means of the large bulb standard glow-lamps is as follows:—A 
standard lamp is selected giving, say, 16 candles at 96 volts ina 
certain direction. This standard lamp is placed in the testing 
socket with its axis upright, and set at a distance of 4 ft. from the 
photometer disc. The distance of the comparison lamp is then 
varied until the photometric balance is obtained. The standard 
lamp is then removed from the testing socket and the lamp to be 
tested placed therein, and its distance varied until a photometric 
balance is again obtained. From the relative distances of the tested 
lamp and the standard, the luminous intensity of the former is 
determined in terms of the latter. The railway bar can, of course, 
be calibrated to show at once candle-power. It will be seen that 
this process is a form of double weighing. It eliminates the effect of 
any want of symmetry in the photometer itself. The exact candle- 
power of the comparison lamp does not matter, as long as it remains 
constant during the experiment. 

In making a series of tests of incandescent lamps, it is desirable 
to check the setting of the comparison lamp by means of a large 
bulb standard, at intervals, just as the setting of the potentiometer 
is checked at intervals by means of the standard cell. In making 
photometric examinations of incandescent lamps, it is of course 
necessary to take the candle-power in different directions. In order 
to eliminate the variation in candle-power which exists in different 
horizontal directions when the axis of the tested lamp is vertical, a 
committee of the American Institute of Electrical Engineers recom- 
mended that the lamp under test should be revolved on its vertical 
axis. This is not difficult with sti filaments, but with the long 
high-voltage filaments now used there is a risk of breaking the 
filament, or forcing it against the bulb of the lamp, if the speed of 
revolution exceeds about two per second, and this is hardly 
sufficient to eliminate all flickering. In any case, the maximum 
horizontal and minimum horizontal candle-power should be taken, 
and also the candle-power in the direction of the axis of the lamp. 
For certain purposes, it may be necessary to take the mean spherical 
candle-power. The usual process is to be content with taking the 
maximum candle-power in a horizontal direction, but since by far 
the larger number of lamps are hung head downwards, in use this 
value alone does not give ‘sufficient information as to the perform- 
ance of the lamp, and the candle-power in the above-stated three 
directions should always be furnished. In the actual photometric 
measurements it is desirable to oscillate or move one of the lamps 
on a plan recommended by Sir W. de W. Abney. If the lamp 
under test is moved to and from the photometer in gradually 
diminishing arcs, it is easier to determine the exact position of 
balance than if this is not done. One advantage of the above 
described method is that the comparison lamp can be adjusted to 
work as nearly as possible at the same watte per candle as the lamps 
under test. This is especially desirable when using the Lummer- 
Brodhun photometer, as it is very sensitive to small differences in 
the spectral quality of lights compared. 
(To be continued.) 
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ON ELECTRONS. 
By Sire Oxtver Lopas, F.R.S8., Vice-President. 
_ (Paper read in London, November 27th, 1902.) 


(Continued from page 38.) 


CoNDUCTION IN GaSBEs. 


We will now leave liquids and proceed to conduction by rarified 
gases, that is to say, to the phenomena seen in vacuum tubes. If a 
long glass tube, say a yard long and 2 in. wide, with an electrode at 
each end, and fall of common air, is connected to an induction coil 
and attached to an air-pump, the ordinary spark-gap of the coil being, 


say, 2 or 3 in. wide, we find that, for some time after working the . 


pump, the electric discharge prefers the inch or two of ordinary air 
to a long journey through the partially rarified air in the tube, but 
that at a certain stage of exhaustion, one which any rough air-pump 
ought to reach, this preference ceases. A flickering light appears in 
the tube, readily visible in the dark, which very soon takes on the 
appearance of red streamers like the Aurora Borealis, and then the 
sparks outside in the common sir cease, showing that the rarified air is 
now the better conductor and the preferable alternative path. Let 
the exhaustion proceed further, and the axis of the tube becomes 
illumined with the glow, which is now much brighter, showing a 
band or thread of current, while the original spark-gap may be 
shortened down gradually to one-eighth of an inch, or even less, 
without any spark taking place across it, showing that the rarified 
air is now a very good conductor. When the best conducting stage 
is reached, the tube is filled with a glow, called the positive column; 
and both ends of the tube are apt to look alike. If we exhaust still 
further—and to exhaust even as far as this something better than 
an ordinary air-pump is necessary, an oil or mercury pump being 
the most suitable—the column of light is seen to fill the whole tube, 

to gradually lose its bright red or crimson tint, and to break up into 
a number of very narrow discs like pennies seen edgeways. At the 
same time, the spark-gap must be widened to something more like 
a quarter or half an inch to prevent the discharge from taking that 
path, and a dark space near the cathode now begins to be visible, 
the cathode itself being covered all over with a glow, while the 
anode is usually only illuminated at a point or two. The striz into 
which the positive column has been broken up thicken and separate 
as exhaustion proceeds. The dark space near the cathode also 

enlarges, driving, as it were, the positive column before it into the 
anode, and looking asif it would presently fill the tube ; but before it 
can do this, it is noticed that the glow on the cathode itself is coming 
off as a kind of shell, leaving another dark space, a narrower and much 
darker space, inside it. The first dark space has been called 
Faraday’s dark space ; the second is generally known by the name 

of Crookes’s. This second dark space now increases in thickness, 

pushing the glow before it as the vacuum gets better and better; but 
the terminals of the spark-gap must now be pulled still further 
apart, else the discharge will prefer to take a reasonably long path 
through the air. Exhausting further still, the glow all disappears 
and the second dark space fills the whole of the tube ; and now is 
noticed a new phenomenon, the sides of the glass have begun to 
glow with a phosphorescent light, the colour of the light depending 
on the kind of glass used, but generally in practice with a greenish 
light ; a result evidently of being the boundary of the dark space. 
If exhaustion proceeds farther, the resistance of the tube becomes 
very high, and the spark may prefer to burst through an equal and 
ultimately even a greater length of ordinary air. This is the con- 
dition of the tube so much investigated by Crookes, by Lenard and 
Réntgen, and by many other observers. It is the phenomena 
occurring in this dark space which have proved of the most intense 
interest. 

CaTHODE Rays. 


So far we have supposed that the cathode is a brass knob or other 
convenient terminal introduced into the tube; but if we now pro- 
ceed to use other shapes, as Crookes did, using a flat disc or acurved 
saucer-shaped piece of metal, and if we then introduce into the dark 
space various substances, we shall find that the dark space is full of 
properties which are most clearly expressed by saying that it is a 
region of cathode rays—that is to say, of rays or something as it 
were shot off fromthe cathode. There is evidently something being 
thus shot off, which, however, 1s invisible until it strikes an obstacle, 
something which seems to fly in straight lines and to produce a per- 
ceptible effect only when it is stopped. Such a something might be 
a bullet from a gun, which is quite invisible when looked at side- 
ways, but may produce a flash of flame when it strikes a target, or 
may do other damage. So it is with these cathode rays; the region 
of their flight is the dark space ; the boundaries of that space where 
the projectiles strike are illuminated. A substance with phos- 
phorescent power, such as many minerals, or even glass, phos- 
phoresces brightly, and the path of the rays can be traced by 
smearing a sheet of mica with some phosphorescent powder and 
placing it edgeways along their path. In this way it can be showao 
that they travel definitely in straight lines, not colliding against 
each other, but each shot as it were like bullets from an immense 
number of parallel guns, Where they strike the sides of the glass 
they make it phosphoresce; where they strike residual air in the 
tube, as they do if the exhaustion is not high enough, they make it 
phosphoresce also, and give, in fact, the ordinary glow surrounding 
the dark space.’ 

These rays possess a considerable amount of energy, as can be 
shown by concentrating them by means of a curved saucer-shaped 
cathode and bringing them, as it were, to a focus, A piece of 
platinum put at that focus will (if the exhaustion is not too high) 





show evident signs of being red-hot—that is to say, will emit light. 
If the exhaustion is higher, less heat is produced, though a phos- 
phorescent light is emitted from suitable substances like alumina 
and most earths; but if the exhaustion is pressed further still, the 
bombarded target emits no visible light but that higher kind of 
radiation known as Roéntgen or X rays. It may be doubted, how- 
ever, whether the target itself emits these rays, whether its 
function is not rather to stop the projectiles as suddenly as pos- 
sible by the massiveness of its atoms. Thus the best target 
would be a substance with the heaviest atoms. The X rays are 
probably emitted by the suddenly stopped projectiles in a manner 
which has been investigated by Sir G. Stokes and Prof. J. J. 
Thomson, and which is intelligible to anyone who has studied the 
properties of moving electric charges moving at the speed of light, 
a matter-on which Mr. Heaviside has written with extreme clear- 
ness in his volume called “ Electro-magnetic Theory.” 

Cathode rays have a remarkable penetrating power; for Hertz 
found that a thin metal diaphragm, especially if it were of 
aluminium, was powerless to stop their passage completely, as 
could be demonstrated by the phosphorescence and other effects 
appearing in the further half of the tube beyond the diaphragm. 

The position of the anode in such experiments is of small conse- 
quence. There must be one somewhere, and the easiest plan is to 
make it a cylinder through which the cathode ray bombardment 
goes. The bombarding particles fly in straight lines and decline to 
turn a corner, taking no apparent notice of the position of the 
anode, and exhausting themselves by bombarding the side of the 
glass opposed to them, if the tube is bent into a V shape, for 
instance. 

Lenard extended Hertz’s discovery in a remarkable way by 
skilfully constructing a tube with its outer wall of very thin 
aluminium, so arranged as to be able to stand the atmospheric 
pressure outside. He then directed the cathode ray bombardment 
on to this window or aluminium film, and showed that the rays can 
penetrate it and actually come outside into the ordinary atmos- 
phere, where they are called Lenard rays, in honour of this inde- 
fatigable investigator, a friend and disciple of Hertz. 

These Lenard rays make the air phosphoresce and produce the 
other effects which cathode rays can produce, but they are stopped 
within a moderate range by the immense obstruction they meet 
with from a substance of the density of ordinary air. Substances 
seem to stop them simply in proportion to the quantity of matter 
which they encounter, without regard to its nature. A thick layer 
of air would be about as opaque asa layer of water <}, as thick ; 
and even if the body put in their way is a solid, provided it is thin 
enough and not too massive, it will be penetrated by the rays, and 
phosphorescent effects will be produced on the other side of it. The 
rays can also affect photographic plates, and, indeed, do nearly all 
the things, though on a smaller scale and with much less pene- 
trating power, that the later discovered Rontgen rays can do. 

The Lenard rays are clearly cathode rays emerged from the tube, 
and it was the custom, at the date of their discovery, to think of 
them as flying charged particles of matter; though the extra- 
ordinary distance they could travel through common air, a distance 
comparable to an inch, was a manifest difficulty to such a hypothesis, 
seeing that things as big as atoms of matter cannot travel so much 
&8 + 9/5oth of an inch in ordinary air without many collisions. 

Lenard accordingly adhered to the view that they were not 
material but ethereal; and although in the sense he probably 
intended, this is not a tenable view, for they are not ethereal waves 
or anything of the nature of radiation, yet, as we shall see, neither are 
they ordinary material particles, any more than the cathode rays 
are. But that is just what we are now considering, and we will 
return to them as observed by Crookes in 1279. 


NaTuRE OF THE CaTHODE Rays. 


We have seen that the impact of the cathode rays, speaking in 
language appropriate to the assumption that they are charged 
particles, will result partly in heat, or vibration of the impacted 
particles ; partly in light or phosphorescence, due to the quiver of 
electrically charged atoms, or rather the electrical charges on atoms, 
as in the ordinary process of radiation; and partly in X rays; all of 
which effects are readily seen at different stages of vacuum in a 
Crookes’ tube. The momentum of the flying particles shot off from 
the cathode can also be exhibited by putting into their path some 
form of vane or little windmill, which will then be driven 
mechanically, as the vanes of a radiometer are driven by the recoil 
of the molecules of the residual air from the warmer surface, a 
stress being thus set up between the vanes and their glass enclosure. 
In the electric vacuum tube experiment, the stress seems to be 
between the cathode or gun and the vanes or target, and the pro- 
pelling force would appear to be the force of electrical propulsion, 
the particles travelling down the grade of potential just as they 
travel in ordinary electrolysis ; but, whereas in ordinary electrolysis 
they meet with constant encounters, and therefore progress very 
slowly, in the high vacuum they can fly for several inches in a free 
path without encountering anything, and therefore without causing 
any disturbance, giving rise to no appearance but that of the dark 

Phenomena occur only where they strike. 

This was the view taken by the ‘chale world, of the nature of 
cathode rays, after Crookes’s demonstration ; it was supposed that 
they were flying atoms, and that they were flying with ordinary 
molecular speed, but with along free path—much longer than would 
have been expected from ordinary gaseous theory. The extra- 
ordinary length of free path was somewhat difficult to reconcile 
with the doctrine that they were flying atoms obedient to the 
ordinary laws of gases; except that, tee subject to electrical = 
pulsion all in the same direction, their course was more regular, and 
their encounters therefore fewer, than if they had been moving at 



























































































































THE ELECTRICAL REVIEW. 








[Vol. 52. 





No. 1,311, Janvary 9, 1908. 





random. This same feature of regularity it is that confers momen- 

tum upon them ; their motion does not constitute heat, and is not 
to be considered as temperature; they are moving like a wind, 
rather than with the irregular unorganised motion appropriate, and 
solely appropriate, to the terms “heat” and “ temperature,” and to 
the ordinary kinetic theory of gases. Crookes indeed hazarded the 
surmise, by. one of those flashes of intuition which are sometimes 
vouchsafed to a discoverer but are often jeered at by orthodox 
science at the time, that he had obtained matter in a “ fourth 
state,” and also that he had got in his tube something equivalent to 
what was contemplated in the “corpuscular” theory of light. 
There is something to be said for even this last mode of statement, 
when the particles are moving quickly enough; but how true the 
first was—that the matter in the dark space was in a fourth state, 
neither solid nor liquid nor gaseous—how true that was we shall 
presently see. 

Meanwhile let us summarise the evidence for the view that the 
cathode rays are at any rate charged particles of some kind in 
extremely rapid motion. That they are in motion must be granted 
from the facts of their bombardment—driving mills, heating plati- 
num, and the like; and in order to show that they are charged, the 
most direct plan is to catch them in a hollow vessel connected with 
an electroscope, as Perrin did ; but another plan is to show that they 
have the properties of an electric current. If they are charged 
while in motion, they constitute a current on Maxwell’s theory, and 
therefore should be able either to deflect a magnet, or to be 
deflected by it; and here comes one of the most simple and im- 
portant experiments in physics at the present time. A definite form 
of old experiments by Golstein and many other vacuum tube 
observers was arranged by Crookes in 1879, when he made the track 
of the rays visibly luminous, by passing a selectiun of them through 
a slit, and letting them graze along the surface of a film of mica 
covered with phosphorescent powder, and when he then brought 
near then a common horseshoe magnet. When this is-done the 
track of the rays is at once seen to be curved, showing that it is 
not a beam of light we are looking at, but a torrent of charged 
particles behaving like an electric current, and deflected by a 
magnet. It is really the very same phenomenon as can be observed 
with difficulty when a current flows through metals, which was dis- 
covered by E. H. Hall, and is known as the Hall effect. 

The fact that the particles are thrown off the cathode, being 
evidently vigorously repelled by it, is sufficient to suggest that they 
must be negatively charged ; the direction of the curvature caused 
by a magnetic field enables us to verify at once that the flying 
particles are negatively charged, and no comparable rusk of posi- 
tive particles in the opposite direction, or in any direction, has been 
observed. In that respect evidently the magnetic curvature of 
cathode rays in gases differs from the magnetic curvature of a cur- 
rent in metals, viz. that whereas in metals it is sometimes the 
negative and sometimes the positive current which is acted upon, 
according to the nature of the metal, and the effect is always small, in 
gases it is the negative alone that appears to be acted upon, and the 
action is always large. It seems, therefore, that for some reason or 
other the negatively charged bodies in a vacuum tube are much more 
mobile than the positive, and that the mobility of the negatively 
charged bodies is extreme. One striking method by which their 
mobility was displayed consisted in the observation by Prof. Schuster 
that all parts of gas in a closed vessel became conducting when an 
electric discharge had taken place in one corner of it, so that 
even though the vessel consisted of different compartments, one 
compartment was made feebly conducting by a discharge in 
the other, provided that the two had any kind of gaseous 
communication, a fact which looked as if some extremely mobile 
particles, probably the negatively charged particles of cathode rays, 
could wander about to a considerable distance in a very short time 
and take their share in the conveyance of an electric current. The 
conductivity of gases appeared to be, indeed, entirely due to these 
loose or dissociated or detached charged particles, and where they 
were absent the gas did not conduct at all; it could be broken 
down, being a weak dielectric, by a sufficiently strong force, but 
it would not leak; whereas, when these loose charged particles 
were about, it leaked readily, becoming, to all intents and purposes, 
an electrolyte amenable to the feeblest electric influence. And the 
act of breaking down the air by an electric discharge was found to 
render the surrounding air for a time thus electrolytic. Its electro- 
lytic quality, however, did not last long. The mobility of the 
particles, which enabled them to travel to a considerable distance, 
also euabled them to get rid of themselves by clinging to the sides 
of the vessel, or perhaps by re-uniting to some opposite but com- 
paratively immobile positive charges, which, after some time, in 
their rapid journeys, they must casually encounter. Mr. Townsend,* 
however, found that the conducting power lasted unexpectedly long 
if no dust was present, the dust particles evidently acting as inter- 
medial receivers and storers of charge, promoting interchanges 
which otherwise might be delayed from accidental non-collision. 
And the time that thus elapsed before the whole of the con- 
ductivity disappeared from dust-free air suggested that the moving 
particles must be very small, so that collisions were comparatively 
infrequent. 

The mobility or diffusiveness of a gas depends on its mean free 
path, and that depends on its atomic size: the smaller it is, the more 
readily can it escape collision. Hence it is that collisions are so rare 
in astronomy; the bodies are small compared with the spaces 
between them. The behaviour of charged particles seemed to 
indicate that they must, in some cases, be something smaller than 








* Mr. Townsend, of Trinity College, Dablin, then working in the 
Cavendish Laboratory, Cambridge, now Waynflete Professor of 
Physics in the University of Oxford. 


atoms. It seemed hardly likely that material atoms could behave 
in the way they did, so it was recollected that it had occurred to 
some philosophers, among them Dr. Johnstone Stoney, that electric 
charges really existed on an atom in concentrated form, acting as 
satellites to it; so on that view it was just possible that these flying 
particles might be not charged atoms at all, but charges without the 
atoms, the concentrated charges detached, knocked off, as it were, 
in the violence of the discharge and afterwards going about free ; 
travelling at an immense pace because they would still be liable to 
the full electric force that they had experienced before, and yet 
would have shaken off the encumbrance of the material atom with 
which they had been associated. It is true that no such disem- 
bodied charges or electric ghosts had ever been observed. All the 
experiments that had been made in electrostatics had been made on 
charged matter, the surface or boundary of the matter acting as the 
locality for an electric charge. The facts of electrolysis had 
suggested or proved that the atoms themselves could carry charges, 
and hence that if a liquid were electrified, what was really happen- 
ing was that a number of the atoms on its surface turned their 
similarly charged poles outwards; and the same might, for all we 
knew, be true for metals also, and thus every charge seemed 
associated with matter. 

Yet at the same time the occurrences at an electrode, where an 
ion gave up its charge and escaped without it, indicated the 
possibility that perhaps the electric charge could exist alone, at any 
rate that it could be handed from one atom to another, and thus 
might conceivably exist alone for an instant. During this 
momentary isolation some might, in the freedom of a rarified gas 
discharge, possibly escape, and wander about free. 

To such hypothetical isolated charger, the unit charge or charge 
of a monad atom, the name “electron” has been given, and when I 
speak of an “electron” I mean to signify the at present purely 
hypothetical isolated electric charge. Whereas by the term “ion” 
I always signify the atom and its charge together. 

Now if the flying particles which constitute the cathode rays were 
electrons rather than ions, if they were detached charges, leaving 
the atoms behind them (probably leaving the atoms from which 
they were detached positively charged), their extreme mobility and 
diffusiveness and high speed would be perfectly natural, and al- 
though they would not be matter in the ordinary sense, yet no 
difficulty need be felt at their possessing some of the properties of 
matter, at any rate such properties as appertain to matter by reason 
of its having inertia, because, as we have seen, an electric charge itself 
does possess a certain kind of imitation inertia. Hence these 
electrons in movement would possess momentum, and might there- 
fore propel windmills; they would possess kinetic energy, and 
therefore might heat a piece of platinum, and if suddenly stopped 
by a massive target when travelling at a high speed they might 
readily give rise to phosphorescent appearances and even to the 
sudden pulse of radiation known as X rays. But the existence of 
this last property ought to be capable of clear deduction on elec- 
trical principles if the matter is further gone into. 


(To be continued.) 











METROPOLITAN ELECTRIC SUPPLY CO.’S 
ARBITRATION. 


(Concluded from page 42.) 


Art the sitting on December 20th, Mr. Cripps, K.C., addressed the 
Umpire on behalf of the company, and said he should not attempt 
to follow his learned friend into the curious fallacies which he 
called theories of hypothetical analysis. The real thing here was 
the value of an undertaking compulsorily purchased under the Lands 
Clauses Act. That the sale was compulsory there could be no 
doubt, and the words “to estimate the value of an undertaking 
under the Lands Clauses Act ” was no longer really subject matter 
of controversy so far as the principle was concerned. In this case 
the concession was for a limited time. When they had once arrived 
at the proper table to apply there was no difference in principle 
whether what they were purchasing was in perpetuity or for a 
limited number of years. There might possibly be an clement of 
novelty in the fact that at the end of the period of concession the 
plant had to be taken over at iis then value. He was not now 
actually referring to the terms of the Act, and the concessionnaires 
were no longer entitled to the benefit of the business under the head 
of goodwill. There again, unfortunately, they had been anticipated 
under the Tramways Act. The matter had gone to the House of 
Lords, aud the principle to be applied had been determined. Then 
there was the question of severance, and Mr. Moulton admitted the 
principle, although there was a great variety of figures. He con- 
tended that the figures of the company were accurate, and Mr. 
Moulton had suggested that there were two matters which, at any 
rate, ought to influence them more or less in dealing with the 
figures to which the company said they were entitled in this 
arbitration. One was what had been called the undue preference 
point—that was the question of charges in Marylebone as compared 
with the charges in mid-London. The other was the question of 
the self-contained system. There was a third point which he would 
ask to be allowed to deal with once for all—viz., how far there was a 
probability of competition within the Marylebone area, and how far 
such a probability would affect the true value of their concession to 
the Metropolitan Electric Co. With regard to the undue preference 
point, that was partly a question of fact and partly a question of law. 
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With regard to the legal point, it would have been perfectly open 
to the Marylebone Vestry to have commenced proceedings against 
the company, and to have enforced equality of charges in the two 
areas. On the question of fact, he thought they had absolutely 
established their position. In Marylebone and in mid-London they 
had two differing conditions affecting a large amount of the supply 
in this sense, that substantially the larger portion of the supply for 
Marylebone was for residential purposes, and in mid-London it was 
for business purposes. Mr. Conacher’s evidence showed that such 
differences as existed were due to different conditions—the resi- 
dential district, the business district, the business carried on under 
different conditions as regards the load factor—and that the only 
outstanding cases were absolutely infinitesimal, and could not affect 
a great question like that at all. 

The Umpire: Mr. Moulton put forward with no uncertain voice 
the construction of the clause to give a valuable right to Marylebone 
to charge prices which should not exceed the prices in mid-London. 
He said, supposing that had not been observed, still, we ought 
always to bear in mind that one element in keeping down prices 
in Marylebone was the liability to have them kept down to mid- 
London prices; and mid-London was open to influences—the 
competition of Charing Cross, and so on—to which Marylebone 
was not. 

Mr. Cripps said he did not object to that. He agreed it wasa 
question of sovereigns. What he did say was that, although Mr. 
Moulton had put it in that way asa possible element affecting prices 
in the future, that was very distinct from the view he (Mr. Cripps) 
put forward that Mr. Moulton used it in the sense of risk for the pur- 
pose of attrition. He contended that the most Marylebone could 
have done was to compel the company to raise certain charges in 
mid-London. Then, with regard to the question of the self- 
contained system, the agreement with the Vestry was that the com- 
pany should provide and fit up generating stations at Rathbone Place 
and at Manchester Square, and maintain a sufficient plant there for a 
supply of current for not less than 85,000 lights. That that had been 
done, he thought, would not be seriously contested. Their view was 
that the words in the agreement enabled them to supply a stand-by 
inside or outside Marylebone, so long as these two specified 
stations were constructed, worked and used, or constructed 
and capable of being used, up to the standard in reference 
to which there was no dispute between them. With regard to the quer- 
tion of competition, he thought there had been some misunder- 
standing. Parliament never would give a monopoly in these cases, 
but substantially so long as a company did its duty, it was not in- 
terfered with. There were only two possible competitors, viz., an 
outside company or the Vestry. An attempt had been made by an 
outside company, but in view of the dissent of the local authority 
Parliament would not sanction! the competition. Then the local 
authority brought in a Bill, and it was thrown out, and then the 
company pointed out the trying position they were in in being 
harrassed year after year, and they offered to sell to the local 
authority. Therefore forthe Vestry themselves there was only one 
attitude, which was that of purchase, and that was the position 
they were in now. The position now was not that of a monopoly, 
but of a company whose existing income was not likely to be 
affected by the introduction of a competitive factor. Coming to the 
question of the tables, Mr. Cripps said they had first got to form 
their judgment upon what amount of profit or what amount of earn- 
ings would be divided, or probably would be divided, amongst the 
shareholders during the period of the concession. The first question 
was as to how they were to approach the question of goodwill. 
There were two matters to be considered. One was the question 
of what he would call ascertained amounts, and, secondly, they 
had the question of future estimate, which must in some of its 
elements lead to difference of opinion. The company’s lowest 
estimate of future expectations was, roughly, £650,000. On Mr, 
Moulton’s table he reckoned it out at £150,000. However, so 
far from there being any question of difficulty as regards maintaining 
income, they had an income guaranteed so far as its present level 
was concerned by a large future increment. Having ascertained 
what might be called the normal year, the next problem was the 
future expectations, and he would deal with that when he came to 
figures. Then with regard to the valuation of the plant, it had 
been suggested that as regards plant uot entirely up to date or no 
longer of value having regard to the conditions under which the 
industry may be carried on in the future, the company were not 
entitled to a valuation of those items. That, he submitted, was 
quite inconsistent with the principle of the clause. Then, with 
regard to severance, the company’s figure was roughly £240,000 as 
against £48,750 on the other side, and those figures he would deal 
with later. He would point out that on the figures put in by the 
company there had been an extraordinary small amount of real 
criticism in the case, and he submitted that the main position of the 
company, and the main figures of the company, stood as they put 
them. He was satisfied that as regarded the main points their 
armour had not been pierced, and the suggestions on the other side 
had not been in the direction of true criticism of their main posi- 
tion. Mr. Cripps then proceeded at considerable length to criticise 
the tables put in Mr. Fletcher Moulton, and to challenge the deduc- 
tions which the learned counsel drew therefrom in support of the 
case of the Borough Council. 


Resuming his speech on December 22nd, Mr. Cripps, after 
further ériticising the tables of Mr. Moulton, referred in detail to the 
tables which had been placed before the tribunal on behalf of the 
company. He said that the first upon which he had to make 
some comment was table No. 3, about which he thought there had 
been a little misapprehension. It sometimes had been said that 
the gross revenue in the Marylebone area, which they could ascer- 








tain, had been spoken of as though it were £100,833. Now, of 
course, that was not the gross revenue—it was £100,833 plus 
£3,104—or in other words, £103,937. 

The Umpire: That is gross in the fullest sense before any 
allowance for bad debts. 

Mr. Cripps: Yes, but it is of importance, and I want you to bear 
it in mind, because in some of the calculations as to the amount sold 
and the price per unit, particularly in their calculations, the gross 
income has been taken excluding the meter element, and that is the 
cause of some of the\ apparent differences, where we ought to have 
been at one, between their tables and ours. The first matter we 
have got to get in 1901 undoubtedly was the gross income of the 
company. We must start from that point always, and here, apart 
from any question of estimate or anything else, we have so far a 
solid foundation, because we can separate Marylebone from the 
rest of our undertaking. Our books have been looked into, and we 
are agreed really that the gross income is the figure I gave of 
£103,937. Continuing, Mr. Cripps said that that table in itself had 
nothing to do with future expectations, but it had been suggested that it 
showed what he might call a somewhat conflicting result, and par- 
ticularly it was said that as regarded the increases in the years 
1896 and 1898, it looked on the table as though there had been a 
certain reaction. But the answer to that was that those were both 
years in which there was a large reduction in price, or a consider- 
able reduction, and that any apparent absence of the normal 
increase as regarded gross revenue was attributable to that reason, 
the result being shown that in 1896 and 1898 the increase in gross 
income in the year was less than what he might call the average of 
years on either one side or the other. There was one other note to 
that table which was of importance, and that was as regarded the 
first four months in 1902. They might recollect that as the case 
went on they gave, or offered to give, the actual results from 
quarter to quarter in 1902,and it was only necessary for him to say 
that so far as 1902 was concerned, which was the first element in 
the estimate, as appeared from actual facts, they more than covered 
the estimate which they made, of course, before the 1902 business 
had been embarked upon—before it had got beyond the first four 
months. 

Mr. Cane: I think the evidence only goes to the first three. 

Mr. Cripps: No; but it is not a matter of very serious import- 
ance between us, because our divergences of estimate are really in 
subsequent years rather than in earlier years; but it isa corroboration 
which we are glad to point to, and of which my learned friend will 
realise the value when we are searching for truth—it is an estimate, 
and he will be glad to recognise that so far our estimate has been 
corroborated by the fact. As tothe next table, dealing with what 
was called the classification of houses, that showed a number of 
consumers at the end of each year, and the proportion of estimated 
possible consumers at December 31st, 1901. The percentage which 
they got up to the end of 1901 was 22°95. That so far was only the 
past, and the importance of the bearing it had was as regarded the 
probable future field in the Marylebone area. As far as the past 
was concerned there was no question—it was the bearing in the 
future, whether they were likely to have the field they anticipated, 
or to be in the narrow limits suggested by Mr. Moulton. 

The Umpire: You assume the total possible consumers to be 
18,273. 

Mr. Cripps: Yes, all through the time, and we do not take into 
account the increase in the proportion of consumers to houses which 
will take place as houses already connected become more fully sup- 
plied. You will recollect that was a matter on which we relied a 
good deal. With reference to the table showing the number of 
units supplied to consumers connected to December 3i1st, 1899, 
whose accounts for the year 1901,amounted to not less,than £100, and 
the increase in that year over the first complete year of supply, 
the meaning of that table was that people who had already taken 
the supply which was outside the preceding table, where they 
were dealing with questions of numbers, were in themselves some 
of the best customers in the future, from their tendency to 
increase the amount which they were taking. Undoubtedly, 
when they came to the question of field, it was exceedingly 
important to note that it was not only a question as regarded houses 
installed, but also a question of increase of demand in houses where 
the electric light was already installed. One of the most startling 
factors regarding the electric light, at allevents in the Marylebone 
district, was the tendency for the market to grow where people had 
once had the advantage of some electric light installation. It was 
much in accordance with what they had heard, that at any rate in 
the better class of houses, the requirement now was that if they 
were letting it or seeking for a new tenant, there must be pro- 
vided not only installation, but installation all over the house. 
Regarding their table as to the estimate for the future, he was most 
anxious to show that it was moderate and not exaggerated. They had 
put it under two heads, and one of them was the number of units 
sold for lighting purposes, and roughly in order to emphasise tke 
difference bztween them, tkeir estimate of what Mr. Moulten had 
called saturation point, was double that of the Council. As regarded 
motor-power, there was all the difference between them, not so much 
on the questign whether there was likely to be a demand, but on the 
doctrine of hypothetical analysis that taat was to be the only com- 
pany in the United Kingdom which would not be able to supply 
motor power. He wanted to say generally as regarded motor- 
power, that if they were to give credit to witnesses, who after 
all were the great pioneers of questions of this kind— 
Mr. Swinburne, Mr. Ferranti, Col. Crompton, Mr. Hammond and 
Sir W. Preece—it would appear that their estimate as regarded 
motor-power was absurdly under the mark.. They had gone 
to the extent of saying that in their view the consumption for 
motor power in 1931, as a minimum, would be as large as 
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the consumption for lighting purposes, and they had said that, even 
if it were so, it would make very little difference as regarded capital 
involved, because the result of supplying for motor purposes as well 
as lighting was to give them so much better a load factor 
that it was almost all advantage after a certain point. They put a 
great deal of weight on the motor-power question, and he thought 
one of the enormous developments, probably, of electric usage in the 
future would be in connection with the motor-power carriages 
which were almost becoming common. Without the tribunal was 
convinced that the Metropolitan Electric Co. in Marylebone was so 
. unhappily constituted that it was impossible to undertake a business 
of that kind because they could only undertake it at a loss, he did 
not think that was a very formidable opinion; apart from that, was 
not their 7,950,000 units a very reasonable estimate ? Turning to 
the question of working expenses, the learned counsel said that, 
according to the true view, in order to get what he might call the 
normal year, the working expenses for 1901, when properly adjusted, 
were 47°74.—Adjourned. 


At the thirty-third, and concluding, sitting of the Arbitration, 
Mr. Cripps, K.C., continued his address, and dealt with various 
tables on the question of capital. He said that the effect of his 
table was that they started with £131 of capital per 1,000 units 
sold, and it was not till 1909 that they got down to £100, and not 
till 1931 that they got down to £75 per 1,000 units sold. That was 
the total capital. Therefore when he came to the question of load 
factor, which was the important point, the determining factor on 
this question, they must recollect in reference to Mr. Moulton’s- 
criticism, who talked about £100 for light and £60 for power, that 
even upon the company’s estimate it was not till 1931 that they got 
down to the £75 per 1,000 units sold for the two combined. That 
was almost entirely a question in their view, and all electricians 
agreed, of load factor, and they could not dissociate it from the 
business expected, and although, no doubt, as regarded lighting, the 
tendency was towards a better load factor, because of lighting 
basements in the daytime, even in a room of the sort they were in 
there was a tendency to an improved load factor in the lighting 
alone. It was part of their case—an immense accession of economy, 
and therefore a business which was in itself a paying business as 
regards motor power, because they got an improved load 
factor. It was no use guing into Mr. Moulton’s argu- 
ment as to what it would be if there was not an im- 
proved load factor, or trying to dissociate it from load factor. 
Mr. Cripps proceeded to deal with the evidence of Mr. Hammond, 
Mr. Ferranti, Colonel Crompton, Mr. Swinburne and Sir William 
Preece on the question of the load factor, and said he thought their 
evidence showed that as regards costs in the future, estimating 
capital cost to produce a given result as regards revenue, load factor 
was the important element to see if sufficient or not had been 
allowed, and taking that test, these gentlemen whose experience in 
these matters was above all question, said that on Mr. Conacher’s 
basis the amount had been over-estimated, and in the future market 
it would cover the larger estimates put in by Colonel Crompton and 
Mr. Ferranti. He thoughtalsothat Mr. Wright came into line with 
all the other engineers on the load factor point. Then there was 
the question of the additional capital required as affecting future 
income ; of course that included a question of depreciation, and the 
amount to be allowed for depreciation and matters of that kind. 
He did not think there was very much difference between them. 

The Umpire: They take 44 plus 14, and you take 34 plus 1. 

Mr. Cripps said that was the 44 taking out the terminal drop 
doctrine, and therefore he did not think there was much difference 
between them. Now he wanted to see how far they were apart first 
on the capitalisation of future expectations. The figure was 
£644,275, while Mr. Moulton roundly put it at £150,000, so the 
difference between them was easily seen. That was the most impor- 
tant thing in this case, because when they came to the question of 
capitalising the maintainable profit it would show the difference 
between them was £150,000. First of all, of course, there was that 
difference in field between them, because that underlies the whole 
question of future expectation, and there was a two-fold difference 
beween them. One, he thought, was more difficult than the other. 
One was whether their expectation as regarded the increase in the 
lighting field was. right, or whether that of the company was right, 
because the expectation of the Borough Council of- increase as 
regards the lighting field was almost exactly half of that of the com- 
pany. There was no great scientific question involved, nor was 
there ony pees of compensation law involved. The arbitrator 
had to eup his mind and say which of the estimates was the 
probable one, having regard to all the evidence. 

The Umpire: You want more than expectation; what is the in- 
crease of which there is such a reasonable certainty that you are 
entitled to be compensated on the footing that you have lost it ? 

Mr. Cripps said that was so. They had to consider the reasonable 
probability of what the company had lost. The Council said it was 
an increment as regards lighting which would have gone to 
12,500,000, while the company said in was an increment as regards 
lighting which would have gone up to 24,800,000. In approaching 
that position, it appeared to him there were two factors. First of 
all they had to look carefully into the local conditions; and, 
secondly, consider on a wider basis what was the probable future of 
the growing demands as regarded electric lighting. Having dealt 
with the evidence of the witnesses on this point, Mr. Cripps said 
that as regarded power, he claimed that his figures were more than 
covered as regarded future expectations. If the Court were going 
to adopt the view that the Metropolitan Electric Supply Co. was 
the one company in England which had to delete motor power from 
its business, of course it had to go; butif that-view were not 
adopted, i¢ came to be a question of quantum only, and there 





was a consensus of opinion that Mr. Conacher, in plodding along 
on the respeptable and sound line did not give sufficient range to 
his imagination as regarded the future he put in for motor power, 
The next proposition was that they had to translate their field into 
money, and there were two questions there. There was the ques- 
tion of the capital involved, and there was the question of the way 
they ought to deal with the capital as regarded depreciation, and 
iuterest, and matters of that-kind, in order to see what deduction 
they were to take from the gross earnings year by year in order to 
get at the net revenue. With regard to capital in the future, that 
depended substantially upon the load factor point, which, again, could 
not be dissociated whether they were going to introduce the motor 
business or not, because that materially and immediately affected 
the question of the power factor. It appeared to him that the only 
point on which they differed was on load factor—in other words, 
what they got out of the kilowatt. The only difference he could 
see between them with regard to future capital was as to which was 
right as regarded the load factor point in the future, which was 
complicated by this, that if they excluded entirely the motor power 
view, that would tend to make the load factor worse than it would 
be with that element included. Then when they applied their 
kilowatt to their future market to see what generating power 
they wanted, it would be more or less according as their load factor 
was better or worse. Then it came to this—was he extravagant, 
having regard to the evidence, in taking such a poor loud factor as 
12 for lighting and a not very rosy load factor such as 20 for motive 
power? Having dealt with the various other tables put in, Mr. Cripps 
said he had admitted pretty frankly whenever so far as he could see 
his armour had been pierced in any way, with the result that he had 
been able to give the comparable figures practically under every head, 
and if they were to add to the figures up to the point of the element 
of ascertained profit capitalised, it gave them a figure of £1,741,481. 
That was putting it at the lowest figure. What would be the 
addition for whatithey called the incidental expenses and things of 
that kind? That would make £1,800,000, and to that they had to 
add the severance claim, which, according to the figures he had now 
given, was £314,437, making a total of £2,114,437, as against the 
original figure of £2,737,422. That was the difference between the 
figures which he put in on what he called the comparable basis, and 
the figures as put in in the first instance on behalf of the company, 
and upon that basis if they came back for a moment to principle— 
and, of course, only principle would be applied in this case, subject 
to any question of difference as regarded the application to figures 
of the principle—was there any real difference between them as to 
the way of approaching this problem? He did not think that Mr. 
Moulton really relied upon his own tables except for the purpose of 
criticism. They must first of all find the normal figure and apply 
to that the proper multiplier. Now he said that if as was pointed 
out in Messrs. Michael & Wills’s book, there ever was a case where 


the 34 table was justified, it wasin that case. It was not an income ~ 


as to which there was any risk as regarded the future. It was an 
income which was supported even on the Council’s own tables to 
about twice its present amount. He did ask most earnestly from 
the point of view of other settlements as between Corporation 
purchasers and the shareholders of the company in a case 
of this kind, that here the 34 per cent. table was applicable, and 
he said it was a case in which it ought to be applied. Now, as 
regarded the future. Everyone must admit that there was, in 
this case, a large area of difference of opinion as regarded field 
and as regarded cost in the future, because of the capital item. 
He said, so far as an estimate in the future could be relied upon, 
there must be the conjectural element in it. So far as it could 
be relied upon, the company had substantiated theirs, and he 
certainly claimed it as important that the answer to it was: ‘As 
regards light, we go half-way, and as regards motor-power, all that 
we can say is, that, owing to questions of cost, you can never supply 
it at all.” 

Mr. Cane: 3,000,000 units is our figure for power, given by Mr. 
Wright. J 

Mr. Cripps said he would take it that that would be, in some 
senses, half the company’s table as regarded that. He understood 
Mr. Moulton’s argument was that power could not be supplied at 
all, but he would take what Mr. Cane said on that. Having got 
that, they came together again, because, though in the first instance 
he asked for 5 per cent. throughout. in their tables, he had assented, 
because he wanted to see what the true basis was, that it was not 
unfair to take 5, 74 and 10; but in doing that, what they must 
recollect was, that they had brought in the element of uncertainty 
which, no doubt, was an incident in every estimate; and, therefore, 
the estimate. itself, if they thought it was sound, should be’ accepted ; 
but they had got that element of uncertainty not in the estimate, 
but in the table on which they capitalised. Well, he thought the view 
of the company was correct. They were dealing with a property 
which, according to the supposition, was to be kept up and to be 
renewed and repaired as the case might be, and he should have 
thought in a matter of that kind certainly they ougbt to ‘have the 
34 per cent. table as against the 5 per cent. table. When they 
came to the question of severance, there was again a wide difference 
between them, but he did not think much principle was involved. 
Of course, if the tribunal thought the company had considered 
their capital idea too long, or if they thought, as regarded cost of 
production, the company asked for too large an amount, owing to 
the loss of their Marylebone business, that was a question of fact 
on which the tribunal would adjust. But after all, their figures in 
the aggregate came to £2,114,437, and he knew that he would be 
told he was descending to prejudice when he told them that was 4 
smaller figure than in the market estimates before this question 
arose. He did not know whether the persons who invested were 
misled, and he was not going into’a matter of that kind. 
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The Umpire: He may have put his faith upon Whitehall, and not 
upon Marylebone—the whole undertaking. 

Mr. Cripps said that was quite true. The investor may have 
thought that whereas the company said Marylebone was the plum 
of the undertaking, it was, in fact, a white elephant to the 
andertaking. They knew that people did not go into those some- 
what minute calculations. He wanted, on behalf of the company, 
in the very strongest sense, to combat’ such suggestions when 
the tables were put in—the Stock Exchange table and the 
table as regarded Birmingham and Dover. He wanted to combat 
what was merely the prejudice of the case put in by gentlemen on 
the other side—the suggestion that they were asking for any- 
thing like an exaggerated amount, even if they took the market 
estimate of the position. So far as they had been attacked critically, 
they only wanted a just solution of those questions between them- 
selves and the Corporation. In concluding his address, Mr. Cripps 
thanked the tribunal for the kind attention they had given 
throughout the long case. . 

This concluded the public proceedingr, and the award will be 
made in the usual way. 





ELECTRICITY ON BOARD SHIPS. 


(Concluded from page 36.) 


ContinvinG, Mr. F. O. Blackwood said that the electric power 
must be divided into two separate plants, each large enough 
to supply the maximum load of the entire ship, for example, into 
two units of 300 kw. eacb. The four steam turbines and 
generators would therefore each have a rated capacity of 400 
H.P., with an overload capacity of 600 uP. In port or when 
cruising at slow speed, one 300-kw. unit would be all that would 
ordinarily be required. 

The use of four units instead of eight will much simplify the 
electric installation. The proposed four 300-Kw. units would cer- 
tainly not weigh more than one-half as much or take more than 
one-third the space of eight 100-xw. engines and generators which 
are to be installed. 

The three branches of a three-phase alternating circuit can either 
all be joined only at one end, known as the Y-connection, or at 
both ends, known as the delta connection. In the Y-connection 
the potential between the terminals is 73 per cent. more than 
between the common or neutral point and one of the 
terminals. 

Assuming that the new standard generator potential of the Navy 
(125 volts) will be used for lighting, and that the lamps will be 
connected between the neutral and one line, the potential 
between the three-phase lines will be 220 volte. This gives a 
single-phase low-potential wiring system without introducing any 
complications and a higher pressure power system. By grounding 
the neutral, the strain on the insulation might be limited to 
125. volts, but this is hardly necessary, as 220 volts is not a high 
enough potential to cause any trouble. If it were grounded, 
single-wire lighting circuits might be employed with the ship asa 
ground return, Such a system could not be safely used with con- 
tinuous current on sbipboard, on account of the danger of electro- 
lytic action corroding the ironwork, or the currents setting up 
magnetic fields that might affect the compasses. The inductive drop 
in a single-wire system would probably make a two-wire preferable, 
however. i 

The total number of incandescent lamps on the Connecticut and 
Louisiana will be about 1,200, requiring 60 kw. with every lamp 
burning. Probably 30 kw. is nearer the usual load, or, say, 5 per 
cent. of the two generators in use at one time. One leg of a 
300-Kw. generator will carry this without difficulty, and the 
potential of the generator can. be automatically regulated to give 
constant potential at the lamps. If desired, a feeder regulator to 
boost or lower.the lamp potential can be inserted in the lighting 
circuit, making it pozsible to control the lamp pressure independently 
of the speed or voltage of the power system. 

The lighting regulation of a large marine power plant of this 
character, notwithstanding the much greater motor load proposed, 
can, by means of the automatic devices now perfected, be kept 
much more constant than in existing continuous-current marine 
practice and permit the use of three-watt per candle-power lamps 
instead of the low-efficiency four-watt lamps now . generally 
employed. This would mean asaving of 25 per cent. in the cost of 
power for lighting. 

The six searchlights of the Connecticut and Louisiana will take 
80 amperes each, and 65 volts to give a steady light. When 
operated from a 125-volt circuit, 60 volts must be used up in 
resistance. By employing a motor-geneyator set vr rotary con- 
verter transforming from alternating current to 60 volte continuous 
current, the power consumed by the searchlights is cut in two. 
Alternating current does not give as good results for searchlights 
as continuous, as there is no crater to the carbon where the light 
is concentrated, and; which can be placed in the focus of the 
reflector. The result is that the beam of light is diffused and 
unsatisfactory. 

The present system of turret-turning, in which the speed of the 
motor is regulated by. varying the field strergth of a continuous- 
current; generator, gives such perfect control over the i of 
guns. that it can hardly be improved upon ;, but Mr, Blackwood 









suggests that'the same method of control be adopted for elevating 
and depressing the guns. At present the guns can only be loaded 
in one position of the turret and elevation of the breech. The 
ammunition hoist and rammer can readily be arranged so that the 
guns can be loaded in any position of train or elevation (as in the 
Vicker’s gun mounts in the English Navy), and even while the gun 
is in motion. A controller similar to that ured for searcblights 
with a single handle for both vertical and borizontal movements 
would permit a12-in. gun to be manipulated as easily as a small 
arm. By keeping the gun constantly aimed at the target, regard- 
less of the motion of the ship, it could be fired the moment the 
breech was closed, and the rapidity and accuracy of fire greatly 
increased. ; 

It has been proposed to turn turrets by switching a continuoue- 
current motor on to a number of different potentials supplied by 
several generators. A system of operation with alternating cur- 
rents, similar to this multiple-voltage method, can readily be made 
by having motors with changeable poles and motor-generator sets to 
furnish current at different frequencies. It could not," however, 
have the exact control from an almost imperceptible motion to 
full speed, the minute changes in direction, and the instant 
response to the will of the gunner, required for accurate’ marks- 
manship. 

In order to operate the six turrets of the Connecticut and Louisiana 
even with continuous current, it will undoubtedly be desirable to 
have a motor-generator set for each turret so that}no additional 
complication is introduced with the alternating system. With 
balanced turrets, the power required to move them is small, and a 
high-speed motor-generator set would be light and occupy little 


space. 

PThe long line of piping required to operate the steering gear by 
steam is most objectionable, as it heats up the ship and cuts through 
the water-tight compartments. It is also inefficient on account of 
the constant condensation in the pipes, which must be large 
enough to carry the maximum load, although the average load is 
very low. 

This is another case where continuous-current bas decided advan- 
tages.. The steering engine is constantly starting and stopping, 
and will take 100 u.P. at times, so that any method of control which 
requires the making and breaking of heavy current is objectionable. 
A modification of the variable potential control used for the turrets, 
in which only a small field current passes into the controller, would 
be best for electric steering. A motor-generator set would, there- 


* fore, be required, with a continuous current motor applied at the 


rudder. 

The large amount of power required to operate the anchor 
windlass has heretofore been an ovstacle to driving it by electric 
power. With the larger electric plant and units proposed, this 
objection would no longer exist. A single 300-xw. turbo-alternator 
is ample to handle the beaviest windlass. For this purpose a 
changeable-pole motor might be designed which would give a heavy 
torque at slow speed, or even when entirely “stalled.” The slow 
speed would be used for starting the ship and breaking out the 
anchor, while the higher speed would be employed for hauling in 
the chain. 

Hoisting with induction motors presents no difficulties. The 
continuously running hoists would be driven by constant-speed 
motors. The cable hoists would have variable-speed motors, per- 
mitting the hoist to be started ually and run below synchronous 
speed. The method of control can be either primary or secondary. 
Instead of solenoid brakes, which are impracticable with alternating- 
current, automatic mechanical brakes would bave to be used, 
although small alternating solenoids might be added for retarding 
the armatures. 

The speeds of blowers could be much increased over those now 
used, especially with alternating motors. Higher efficiencies and 
much reduced weights of both motors and blewers could be 
obtained by increasing the revolutions and reducing the diameters. 
It would be better to keep a constant pressure’ in the ventilating 
system and let the amount of air to be supplied be regulated by 
opening the outlets. In addition, chavgeable-pcle motors might 
be employed to give, say, three-quarters and full speed, or two- 
thirds and full speed. Itis stated that the variation in speed of 
continuous-current motors by field control cannot yet be obtained 
efficiently with alternating motors. 

In order to make small reductions in the air pressure delivered 
with alternating-current motors, either the outlet of the blower 
must be partially closed, or the speed of the motor reduced by losing 
a certain amount of power. Both methods are more efficient than 
might be thought at first. A blower is practically unloaded ‘by 
closing the outlet, and a small reduction in speed greatly reduces 
the pressure. nee 

Centrifugal pumps have recently been bui't in Europe and this 
country for discharge heads up to 5(0 ft. by using high speeds and 
having a number of runners in series. There will soon be no diffi- 
culty in obtaining these to replace reciprocating pumps for all 
p 8 on shipboard with practically the same efficiencies and 
with but one-third the weight. These pumps are particularly well 
adapted to be run by electric rotors. Their high speed gives a 
small, light, and efficient motor. They avoid entirely all gearing, 
valves, and reciprocating parts, and, consequently, much of the 
noise, vibration, and repairs incident to the operation of recipro- 
catirg pumps. 

They do not require much variation in, speed in order to largely 
change their capacity. They can be used to maintain nearly con- 
stant pressure at constant speed with a:variable delivery. If the 
outlet is closed, there is no great increase in pressure, and the pump 
unloads itself like a blower. : If the outlet is partially opened the 
pressure decreases some ~bat and the pump begins to feed. Witha 
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constant head a small variation of speed will make all the difference 
between the pumps delivering full capacity and doing no work. 
With such pumps available there need be no reciprocating pumps on 
shipboard with the exception of those for air. 

Where these centrifugal pumps are to be run at widely different 
pressures or capacities, some of the runners may be cut out entirely 
or put in multiple with each other. Changeable-pole motors can 
also be advantageously employed. 

In conclusion, Mr. Blackwood expressed the opinion that. the 
steam turbine is the coming method of driving generators. Its 
rotary motion, light weight, small size and high efficiency at all 
loads make it particularly suitable for marine use. 

Alternators are best adapted to be driven by high-speed turbines, 
but alternating current has both its merits and demerits. For trans- 
mitting power polyphase current is most economical, and the in- 
duction motor for constant speed cannot be equalled for simplicity 
of construction and ability to stand hard useage. It does not, how- 
ever, permit of as economical or exact speed regulation as a con- 
tinuous-current motor, although there are possibilities of the de- 
velopment of an alternating commutating motor which will meet 
these requirements. 

As the majoritv of mctors on shipboard run intermittently at 
variable speed, the selection between continuous and alternating- 
current should only be made after thorough investigation. 








THE SHOCK FATALITIES AT FULHAM. 


On Saturday last Mr. J. L. Drew, coroner, and a jury resumed and 
concluded the inauest touching the fatalities on the 23rd ult., when 
two men were said to have lost their lives through an electric shock 
received bv them while in the Fulham Public Baths. Mr. G. 8. 
Ram, M.I.E.E., one of H.M. Inspectors of Factories, had been sent 
down by the Home Office as an expert, and occupied a position on 
the Coroner’s Bench. Though the place where the fatalities 
occurred came under the jurisdiction of the Board of Trade, that 
body was not represented. 

Dr. Writ1aMs, recalled, said he was of opinion that death occurred 


at the time thé fuses were withdrawn. The shock would be at its 


maximum when that was done. 

Other witnesses gave evidence as to having received shocks at the 
time of the accident. 

Mr. H. D. Pearson, architect, of 27, Chancery Lane, said he was 
employed by the Corporation to carry out the whole of the bath 
buildings, including the engineering work and the electric light. 
He employed Mr. Hilton Jobnson as consulting electrician, and 
paid him the usual fees. Mr. Hilton Johnson represented witness 
during the work, which he examined and passed as ia accordance 
with the specification. There was no alteration that witness knew 
of. Mr. Pearson detailed the construction of the baths, and said that 
the electric wires were carried along the tops of the partitions in 
metal tubes. ‘The partitions were of slate, fixed by metal feet in 
concrete, and held together by galvanised iron capping. The iron 
tubes containing the electric wires rested on the capping, which was 
flanged and joined together. There was a waste pipe of gun-metal 
in the baths, which came up from the basement through holes in 
the floor. The floor was composed of concrete and rested on a 
support of expanded steel. That was a conductor of electricity. 
There was no direct connection with the galvanised iron work, 
because the whole of the partitions were of enamelled slate, and 
it was impossible to make a connection through the partition. The 
electric fittings were all metal. He had arranged similar baths 
before, and there had been no shocks in connection with them that 
he knew of. The tubes containing the wires were of iron, and the 
wires themselves were insulated by rubber and silk; but he 
(witness) was not technical enough to explain it. 

By Mr. Moysgs: The whole specification and the whole of the 
electric system was prepared for him by his electrical engineer. 
The baths were lighted by lamps which were supported by saddles 
over the partitions between the cubicles. The tube system 
was the safest in a building such as that in question (where there 
was likely to be rough play) if his specification had been carried 
out. He believed a leakage had been discovered through one of 
the lamps, but could not say the cause. It might have been a defect 
in the work, either in the wiring, the lamp, or the fitting. He 
believed the tubes were wired length by length. 

Mr. Ram: But the Council’s requirement was that the conduits 
should be “ earthed,” was it not? 

Wrrsezss: Yes, and if they had been earthed no shock could have 
arisen from the wires. 

Mr. F. H. Mzepuuzst, of Victoria Street, Westminster, said he 
had carried out the electricity undertaking of the Fulham Corpora- 
tion-at a cost of nearly a quarter of a million pounds, but he had no 
part in the supply or the fixing of the electric light in the baths. 
He went there on December. 24th at the instance of the Town Clerk, 
because of this unfortunate occurrence on the 23rd, and made an 
investigation. The man undoubtedly received a shock by com- 
pleting a circuit between the metal capping and the earth. He did 
that by putting his hands on the metal capping, and his body being 
immersed in warm water, possibly over the disc in connection with 
the waste pipe, he would naturally have been in the best con- 
ceivable position in which to offer a very low resistance to the 
passage of the electric current; there being an “ earth ” somewhere 

err -the circuit, and in that way received a fatal 








The Cononzr: But for that to happen there must have been a 
leakage ?—Undoubtedly.. My experiments proved that. I experi- 
mented to ascertain the electromotive force, and they proved that 
the man would get a shock of 165 volts, while the electromotive 
force at the lamps. was 205. 

Did your experiments prove that the maximum shock wag 
received at the time when the fuses were withdrawn ?—I heard the 
doctor say so, but I should not care to say so. I know that opinion 
is held in some quarters, but it is impossible to give very definite 
information, because, of course, no one has been able to sacrificg 
himeelf and tell the story afterwards. 

Farther examined by the Cononsr, Wrrness said that since the 
previous sitting, he had made an examination of the premises and 
found that the defect was in the connection between the wires and 
the lampholders to which they were attached. He did not mean to 
say that was so in all the cubicles, but it was not material ina 
metallic tube system. When he removed all the lampholders and 
straightened out all the wires, there was no longer any electrical 
connection with the tubes. ' 

To what do you attribute the defect ?—To the fact that the speci- 
fication was not carried out, and that the tubes containing the wires 
were not “earthed.” It.was impossible to say how long these 
imperfections had existed. The leakage probably had existed since 
the baths were opened. 

Supposing the specifications had been carried out, what would 
you say about the system ?—If the specifications had been carried 
out, it is totally impossible that any one could have received an 
inconvenient, much less a fatal shock. If the metal tubes were 
earthed there could be no possible danger. The fuse controlling 
the circuit would have melted, and the lights gone out. 

By Mr. Moyszgs: I would correct the omission in the system by 
connecting a piece of wire between the tubes and the waste pipe or 
water pipe. The cost of that would be about 1s. The leakage was 
in the metal lampholder, where the wire was bent about and 
doubled. It might have been caused by the shaking of the saddles, 
which were not firmly fixed. It would not necessarily be bad work- 
manship. Both the alternating current and the direct current 
systems were equally safe if proper precautions were taken in the 
wiring of the building. There was nothing to choose between them 
from the standpoint of public safety. The leak might have been 
brought about by friction rubbing off the insulation. He did not 
try all the saddles, but some of them were not very firmly fixed, and 
were susceptible to shaking. 

By Mr. A. J. R. Maxrgiort, solicitor (who represented the firm 
which carried out the installation—the National Wiring Co.): He 
came there asan absolutely independent expert. He was in receipt 
of commission from the Corporation on the actual outlay involved 
in their electricity works, but that did not include the services he had 
rendered in this matter, for which the Corporation were to pay him 
a special fee. 

And your evidence is an attempt to shilt. the blame from the 
Corporation of Fulham on to the shoulders of the contractors who 
carried out this work ?—-No. I think it is a fair thing to say that 
my evidence has been a plain and uavarnished statement of fact. 
You cannot shift a thing which never existed. 

Farther cross-examined, Wrirsxss said that with regard to that 
part of the specification which required that the whole of the work 
was to be carried out in accordance with the existing rules ag 
framed by the Phenix Fire Office, those rales had not been com- 
plied with. 

Mr. Marperorr: If I put it that 80 percent. of these tubes were 
earthed, could you contradict it ?—If it is so, it is a mere fortuitoug 
circumstance. They are not deliberately earthed. Re 

Are you aware that the specification deliberately provided that 
the tubing should not be continuous?—I should say it did, 
Inferentially it does not say so in so many words. : 

Mr. E. A. Mrron=tt, electrical engineer, and representative of 
the National Wiring Co., said that the installation in this case was 
carried out by his firm in accordance with the specification, with 
the exception of a few deviations in regard to the tubes, and these 
had the sanction of the consulting engineer. He suggested that 
iron boxes should be used instead of wooden ones, as then there 
could be no possible escape of current, but the architect would not 
permit it. The work was finished in September, 1901, and the final 
tests by the officials of the Borough Council proved that the installa- 
tion was satisfuctory. Witness was examined in considerable de- 
tail with regard to the method of wiring, and agreed with Mr. 
Medhurst that there bad been leakage, but he thought it was due to 
moisture or the shaking of the lamps. He himeelf had suggested 
the adoption of continuous tubing, and if that had been carried out 
the accident would not have occurred. ; 

Mr. Ram, in answer to the Cornonss, said he had examined the 
premises. é P 

The Coroner: Can you tell us whether this system is a safe one 
or not ?—I think, but for one defect, the system would have been 
as safe as it possibly could be. The one defect, to my mind, was 
that the tubing was not earthed sufficiently, from an electrician’s 
point of view. I should think it was not earthed in accordance 
with the Phoenix Company’s regulations. : 

With regard to the cause of death, do you agree with the 
evidence ?—Yes, I do, and I should like to say that I think the 
circumstances were exceptional. The conditions were favourable 
for an occurrence resulting as this did; but as this case has 
received so much public attention, I hope it will not cause alarm 
among those who indulge in electric lighting in their houses. 
Conditions such as these are very unlikely to occur in houses where 
the wires are cased in wood, which is almost a non-conductor. If, 


_in.this case, continuous tubes had been used, well earthed, there 


would have been no danger. It all depended on earthing or not 
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earthing. Moreover, the tubes and fittings should be out of the 
reach of bathers. 

The Jury found that the deceased died from syncope caused by an 
electric shock, owing to the faulty design and construction of the 
electric lignting installation. They were unable to say on whom 
the blame rested. They expressed sympathy with the families of the 
deceased. 

Mr. Hupson stated, on behalf of the Corporation, that Mr. 
Medhurst had been instructed to make a complete examination of 
the Baths in the public interest, and to do whatever was necessary 
to make them absolutely safe in every way. 








THE CHATHAM CAR ACCIDENT: BOARD 
OF TRADE REPORT. 


Mason J. W. Prinewz, R.E., Inspector tothe Board of Trade, has 
made his report concerning the recent fatal tramcar accident at 
Old Brompton (Chatham). Our readers are fully acquainted with 
the details of the disaster. The Major arrives at the following 
conclusions :— 

“The cause of this lamentable accident was undoubtedly exces- 
sive speed on a steep gradient and sharp curve. The company, in 
their rules and regulations for motor men (p. 10), have fixed the 
maximum speed down Westcourt Street, and round the curves into 
Dock Road, at three miles an hour, with the object of impressing 
upon drivers the absolute necessity of keeping within the limit of 
four miles an hour fixed by the Board of Trade. From the evidence 
it appears that the speed of the car 150 yards from the starting 
point was from 10 to 12 miles an hour, and it is probable it was as 
high as, if not more than, 15 miles an hour when the derailment 
took place. Asa further check upon the action of drivers down 
this hill the company appear to have appointed two of their most 
competent drivers to act as pilot men. Driver Pearce, who was in 
charge of Car No. 19 when the accident occurred, admits that he 
was aware of the company’s rule forbidding cars to be taken down 
the hill without a pilot man on board. Nothwithstanding, although 
he saw Coffey near the bottom of the hill, he started down the hill 
without him. It is but fair to say that all the evidence proves that 
Pearce did wait for four or five minutes before he started down the 
hill. Itis unfortunate he did not wait longer, for the accident is 
unlikely to have happened with a more experienced driver on the 


car. 

“The initial cause of the high speed attained was, I think, the 
locking of the wheels by the unskilful application of the brake 
power, the rails being in a very slippery condition, and the load a 
heavy one. 

“The evidence of pilot Coffey on the position of the brakes after 
the accident is to the effect that the track brake was screwed down 
hard, the wheel brake was applied very tightly and held on by the 
pawl and ratchet, and there were three notches of the electric brake 
on 


“ Rule 13 (regulations for the use of brakes) states that the slipper 
and electric brakes alone are to be used in going down Westcourt 
Street. Rule 8 states ‘in going down a gradient with hand brake, 
if the wheels are liable to skid, hold the brake by the hand, but do 
not lock it by the ratchet and pawl.’ Rule 9 states ‘before putting 
on electric brake release hand brake, as electric brake will not act 
if wheels are jambed. In all cases when using the electric brake use 
plenty of sand.’ 

“Driver Pearce, judging from the condition of the brakes after 
the accident, appears to have acted contrary to all these rules. The 
statement of pilot Coffey, and evidence I heard at ithe coroner's 
os, prove, in my opinion, that there was no sand found on the 

after the first 20 or 30 yds. of the descent. 

“TI come to the conclusion, therefore, that driver Pearce is respon- 
sible for this accident, in that, under searching conditions of load 
and rail, he failed to utilise the brake-power at his disposal in an 
efficient manner. He is also clearly responsible for disobedience of 
the company’s orders in leaving the stopping place at the top of 
Westcourt Street without a pilot man. Pearce bears an excellent 
character, and had been employed as a motor man from the begin- 
ning of June. 

“So far as the pilot man is concerned, I am of opinion that one 
most essential part of his duties (as described in his evidence) was 
the cleaning and sanding of the rails on this hill. The most im- 
portant time of the day for the falfilment of this duty was in the 
early morning, before the first car travelled down the hill. Coffey’s 
tour of duty, judging from his statement, commenced at 6.40 a.m., 
in which case it appears that the tour was not calculated so as to 
permit of his performing this part of his duty when it was most 
urgently required, for the accident happened at about the time his 
duty commenced. 

“The speed was so great on the occasion of this accident, that a 
derailment on the curve in question was, I think, inevitable, what- 
Sver the conditions had been. But I wish to point out that instead 
of the provision of super-elevation of the outer rail to the extent of 
from 14 to 2 in., which is necessary for a speed of from 4 to 5 miles 
an hour, the outer rail is actually at the commencement and 
termination of the sharp curve, } in. lower than the inner rail. 
The question of super-elevation, also, having in view the ‘greater 
tendency of wide double-decked cars to overturn on a narrower gauge, 
is of larger importance on a gauge of 3 ft. 6 in. than of 4 ft. 84 in. 

“As regards the gradients on this road, I desire to point out to 
the Board of Trade the inaccuracy of the deposited plans, on which 
no steeper gradient than 1 in 11 is shown; whereas a portion of 





the hill, from actual survey, was found to be as steep as 1 in 9°5. 
Further, I understood, trom the representatives of the British 
Thomson-Houston Co, at the time I made my inspection, that the 
curve in question had throughout a radius of 60 ft., whilst, in reality, 
a considerable length of it has a radius of 36 ft. 

“T have been informed by the company that there is a probability 
of their obtaining an easier approach from Old Brompton to Chatham 
than Westcourt Street, and that if their negotiations for this new 
route fall through, they will be able to increase the radius of the 
curve throughout to 60 ft., and provide the necessary super- 
elevation. One or other of these courses will be necessary, and the 
board will no doubt await further information from the company. 
In the meantime the traffic in Westcourt Street has been stopped, 
and I concur in the advisability of this procedure. 

‘So far as I am in a position to judge, the company train their 
drivers on very similar lines to those adopted elsewhere. It is 
difficult to understand the statement of driver Pearce that the use of 
the reverse current in cases of emergency asa last resort to check high 
speed when a serious accident is imminent, was unknown to him. 
It is true that the company’s rules for brakes contain no mention 
of the use of reverse current, but I cannot believe that any man of 
ordinary intelligence could operate a tramcar for nearly six months 
without being aware of the practical utility of reverse current as a 
possible means of avoiding an accident. 

“It is no doubt difficult, and possibly dangerous, to train men 
practically to meet all emergencies; but something more may 
perhaps be done in this way than is done at present. I suggest 
that heavily ballasted cars should be used notonly during the period 
of training, but also at intervals after the permanent appointment 
of mofor men, as a means of testing their knowledge and efficiency 
—such tests to be conducted under the severest conditions com- 
patible with safety. 

“The company’s cars provide seating accommodation for 50 
passengers. In this case, the car being one of those run for Dock- 
yard workmen, there were from 10 to 15 additional passengers ; five 
or six of these at the time of the accident were standing on the 
upper deck. Under ordinary circumstances such an additional load 
is not likely to be the direct cause of an accident ; but it is possible 
to imagine circumstances in which any considerable addition to the 
ordinary load may unduly diminish the margin of safety. 

“The worst position for standing passengers to occupy is the upper 
deck. Not only do they here run greater risk of injury to them- 
selves in the event of an accident, but the additional weight at that 
elevation increases any tendency to overturn which a car may have 
acquired owing to centrifugal force. 

“It is clear from the evidence that the company have expe- 
rienced great difficulty in preventing their cars from being occupied 
by a larger number of mgers than seating accommodation is 
provided for. This is at all events the case as regards the car ser- 
vice for dockyard employés, although the company have, I under- 
stand, quadrupled the extent of that service rendered obligatory 
by the Light Railway Order. The result has been that Rule 6, 
page 13, of the company’s regulations, so far as this particular 
service is concerned, may be said to have practically fallen into 
disuse, although special inspectors have been appointed to control 
the traffic as far as possible. 

“That portion of Rule 6, however, which forbids outside pas- 
sengers being allowed to stand on the roof, should at all events be 
rigidly enforced.” 








NEW PATENTS, 1902. 


Compiled e ssly for this journal by W. P. Taompson & Co., Electrical Patent 
agente, #23, High Holborn, Lentia, W.C., and at Liverpool, to whom all 
inquiries should be ° 


28,263. “Improvements in motors and regulating devices for controlling and 
economising electrical energy on electrically-propelled vehicles.” J. 8. 
Rawortn. December 22nd. 

28,266. ‘Improvements in and relating to arc lamps.” T._L. Carbone. 
December 22nd. 

28,288. ‘“‘Improvements in electrical resistance coils.” H. P. Davis. 
(Date applied for under Patents Act, 1901, December 26th, 1901, being date of 
application in United States.) December 2ind. (Complete.) 

28,298. “The electro-signalgraph.” R.A. Lovetanp. December 23rd. 

28,808. ‘‘ An electric lamp support and flexible cord protector.” T. Barron. 
December 28rd. 

28,304. ‘Improvements in automatic minimum and reverse current circuit 
breakers.” B. THomas and E. Tuomas. December 28rd. 

28,809. ‘Improvements in or connected with electric fans.” G. Davis. 
December 28rd. 

28,822. ‘‘Improvements in telephone exchange working.” 3B. S. Conen. 
December 28rd. 

28,851. ‘‘ An electrical fire caldron.” H.Prmson. December 28rd. 

28,858. ‘Improvements in electrolysing processes and appliances.” J. 
Werrer. (The Elektrizitats-Aktiengeselischaft vormals Schuckert & Co., 
Germany.) December 28rd. 

28,880. ‘‘Improvements in locking devices for electric glow lamps and the 
like.” J. Denvers and T. MoLxiss. “December 28rd. 

. Improvements in meters for indicating the state of charge of an 
electric battery.” A.C. Kenuy. December 28rd. 

28,886. ‘Improvements in enclosed arc lamps.’ TT. HamiiTon-ApAMs, 
December 28rd. 

28,403. “Improvements in or relating to electric couplings, connectors and 
the like.” Sir D. L. Satomons, Bart. December 23rd. 





28,414, ‘ Improvements in theregulation of electric motors.’’ VickERs, Sons 
anp Maxim, Lp., and A. D, Wizn1amson. December 23rd. 

28,429. ** Improvements in and relating to electric trolley collectors." E. W. 
Wynng. December 4th. 

28,448. “Improvements in telephones,”’ B, Branpgr. December 24th. 
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. “Im rovements in regulating. electric circuits.’ H. Leitner and 
R. yt UCAS. mber 24 
28,486. ‘* Improvements in geet switches.” H, Leitner and R. N, Lucas. 
December 24th, 
28,487. ‘Improvements in means for controlling variable speed dynamos.” 
H. Pe and R. N. Lucas. December 24th; 
“Im eee relating to the transmission without wires of electro- 
Ba sign: H.H, Lake. (J, 8. Stone, United States.) December 24th. 
28,510. * Sacccniamantn in connection with the trolley poles of electric tram- 
ears and the like.” C,R.F,. Homme. and R. J. Hommet. December 24th. 
28,515. “Improvements in wireless electric telegraph systems.” H. H. 
Lake. (J. 8. Stone, United States.) December 24th. 
28,518. ‘ ~ et ccemaeae in electric lampholders.” H. Hirst and V. ZINGLER. 
December 24th. 
28,521. Improvements i in electric hyena telegraph systems.” H, H. Lake, 
(J. 8. Stone, United States.) December 24th 
28,528. ‘‘ Improvements in and relating ‘to electric accumulators.” H. J. 
Happan. (Société Francaise d’Accumulateur Tudor, France.) ‘December 24th. 
28,589. . ‘* Improvements in electro-magoets and armatures actuated for trans- 
lating electric current into action.” A. FavareeR. December 24th. (Com- 
plete.) 
28,549. “Improvements relating to wireless electric telegraph systems.” 
H. H. Lake. (J. 8, Stone, United States.) December 24th. 
28,550. “Improvements relating to electric wireless ‘telegraph systems.”’ 
H,.H, Lake. (J. 8. Stone, United States.) December 24th. 
28,551.. ‘Improv ts in conductors or oscillators for use in electrical 
beige telegraphy.” H.H.Laxe. (J. 8. Stone, United States.) December 
th. 





28,552. “Improvements relating to conductors or oscillators for use in elec- 
trical wireless telegraphy.’”’ H. H. Lake. (J. 8S. Stone, United. States.) 
December 24th, 

28,586. ** pmpeoremments | in electric switches for stopping and reversing elec- 
tric motors.”’ H. WuHitt1ncHam. December 27th. (Complete.) 

28,643. Nedislincedais in trolley heads for overhead electric tractio1.” F. 
KEewnineton and D. L. Fawcett. cember 27th. 

28,654. ‘‘Improvements in apparatus for controlling and directing electric 
—_ in connection with dynamo-electric machines.’ J. Arkinson. Decem- 
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28,667. ‘* Improvements in and connected with the electric transmission, of 
energy without connecting wires.”” L.H. Waiter. December 29¢h. 

28,669. ‘Improvements in telephones and apparatus connected thereWith.”’ 
C. 8. F, Mettor. December 29th. 

28,728. .“‘Improvements in fusible safety devices or ‘cut-outs’ used in con- 
nection with electricity systems.’ G. cGREGOR. December 

28,731. ‘*Improvements in conduits or carriers for electric cdbles.”’ Ww. 
Oates. December 30th. 

28,7386. ‘Improvements in glass bulbs or onde for incandescent electric 
lamps and the like.’”’ P.Kunnepy. December30 

28,744. “Improvements in etheric peerage W. Jameson and. THE 
ScoTTisH WIRELESS ELEctric Synpicate. December 80th. 

28,746. ‘‘ A new and improved method of laying and insulating underground 
conductors for the transmission of electrical energy.” H. Gopparp. December 


28,761. ‘‘ Improvements in motor despatch boxes for use in an electric postal 
service.’ .R.‘T, Piscicenti. December 30th. (Complete.) 

28,762. ‘‘ Improvements in or relating to railway electric signal systems.” 
A.J. Bovuttr. (8, W. Huff, United States.) December 80th. (Complete.) 

28,768. Improvements in and relating to iusulating supports for electric con- 
ductors.”” J. M. ANDERSEN and A, ANDERSON.’ December 80th. (Complete.) 

28,770. “Improvements in receiving apparatus for wireless telegraph sys- 
tems.’’ E. Diaxorr. December 30th. 

28,783. ‘‘ Improvements in vires, or secondary batteries.” H.H. Lake. 
(C. H. Clare, United States.) December 30th. (Complete.) 

28,789. ‘‘‘Improvements relating to rheostats or heaters.’’ C, E, FREEMAN. 
December 30th, «(Complete.) 

28,792. “Improvements in electric heaters and rheostats.”” M,C. KrvrcEr. 
December 30th. (Complete.) E 

28,805.. “Improvements in galvanic..batteries.”’ THe Hauaky ELecrric 
GENERATOR Co., Lrp. (The Halsey Electric Generator Co., United States.) 
December 80th. ‘(Complete.) ‘ 

28,806. ‘‘Improvements in galvanic batteries.’ THe Ha.tsey ‘ ELEctRic 
GenERAToR Co., Lrp. (The Halsey Electric Generator Co., United States.) 
December 30th. (Complete.) 

28,807. ‘* Improvements~ in ppvente batteries.’ THe Hatsey ELeEctRIc 
Generator Co.,Ltp. (The Halsey Electric Generator Co., United States.) 
December 30th. (Complete.) 

28,808. ‘Improvements in and in connection with galvanic batteries.” THe 
Hatsgey ELEctaric Gauueazon Co., Tee. (The Halsey Electric Generator 
Co., United States.) ber Oth, 

98 819, * Newor Maine methed es ab. apparatus for electro-magnetically 
transmitting power.” W.C,Hrap. December 30th. 

28,820. “Improvements in electrodes for primary batteries.” T. Mann and 
C. Gozset. “December 80th. 

28,822. ‘Improvements in regulating devices for controlling and economising 
electrical energy on electrically propelled vehicles.” J. S. RaWoRTH, December 





28,828. .‘* A new or improved method of protecti 
effects of current surgings.” W. Du Bots DuppEbi and C. P..Srarxs. 
December 30th 

“28,829. “* ‘An improved circuit breaker for overhead electric conductors 
especially for tramways on the troliey system.””, G. BELLANGE. December 80th. 

28,867.‘ Improvements in electric switches.” H. Pieper. December Sst. 

28,858. ‘Improvements in electric rheostats.” H.Prerzr. December 8lst. 

28,868. ‘Improvements in trolleys. for electrical tramcars, and other elec- 
trical vehicles.” R. H. Rains. December 81st. 

28,915. “Improvements in «witches for electric circuits.” H.R. Stuart. 
(Date applied for under Patents Act, 1901, January 6th, 1902, being date of 
gy eng in United States.) December Bist. (Complete.) 

2. oo roved. safety apparatus for use with overhead electrical tram- 
“ oer ILL. December 8ist. (Complete.) 
28,948. * piers 2 in or relating to’ electrical measurin instruments.” 
R. APPLEYARD. December 8lst. . 








PUBLISHED SPECIFICATIONS, 1901. 





Copies of Saag of these Specifications may be obtained of Messrs. W. P. Thom: 
: Perens “ig High Holborn, W.0” and at Liverpool, price, post trees 9d. 
8 Ps). 





6,042. “Improvements in glow bodies for Nernst invessdeboets ‘electric: 


lamps.” B. M, 


Drake, M. Solomon and Nernst Electric Light. Dated March 
igen — 


‘* Improvements in cord-controlled switches for electrical a 


an Mt. Thomson and Thomson-Davis Telephone System: Dated 





electric cables from the: 





5, “ ‘Improvements in secondary batteries.” T. T. A,.Hansen. ang 
©. 0. F. F, Petersen. Dated March 9th, 1901. } 
6.068, ‘* Trolley head for electric tramcars.” J. D. Russell. Dated March 

llth, 1901 

5,121, .“‘ Improvements in iasnlating strips and cores for rheostats, electric 
heaters, and similar devices.””’ P.M. Justice. Dated March 11th, 1901. 

5,134. ‘Improvements in conduits for electric cables and the like.” C, A. W, 
Hultman. ‘Dated March lith, 1901, 

5,145. **A combined ozoniser, medical coil, and lamp-fed use for medical 
“ — purposes.” Blectrie Ozorie Syndicate. Dated March 11th, 1901. 

“An improvement in breaks for -induction coils.” J. Carpentier 

pelea March llth, 1901. 

5,165. ‘‘An improvement in switches for varying electrical resistance,” 
Siemens Bros. & Co., Ltd. Dated March llth, 1901. 

5,171. “Improvements in non-inductive resistances.” W. du B. Duddell, 
Dated March 12th, 1901, 2 

5,172. ‘* Electrical thermal device for working switches, registering a epee 
ratus, and the like.” G. Charlton and W. E. Barton. Dated March 12th, 1 

5,204. “ Improvements in apparatus for Seapelig the surfaces of rethaeal 
metals. ” §.8. Bromhead. Dated March 12th, 190 

5,220, “ Improvemerits in electrical surgical ampere C.L. Mosher. Dated 

March 12th, 1901. 

5,247. ‘“* Improved switch for controlling electric motors.” A. G. Bloxam, 

Daied March 12th, 1901. 

5,263. “ Improvements in receivers for electri¢ demand indicators.” A, 
pee Dated March 12th, 1901. 

5,265. ‘ Improvements in and relating to the recovery of precious metals by 

electrolysis. ” J.F. Webb. Dated March 12th, 1901. 

5,292. ‘Improved system of guard wire _pomonten for electric trolley or 
other high pressure uvinsulsted wires.” . W. Cowan, A. Still and 7 L, 
Miller. Dated March 13th, 1901. 

5,306. ‘* Improvements in or connected with conductors, conduits and con- 
nectors for electricity on railways and the like.’ R. OC, Sayer. Dated March 
18th, 1901. 

5,332. ‘Improvements relating to electro-therapeutic apparatus.” A. W, 
Courtney. Dated March 13th, 1901. 

5,843. ‘‘A method of apparatus for actuating demand indicators or other 
devices on ‘public electric supply or distribution systems.” A. Wright and 
Reason Manufacturing Co. Dated March 138th, 1901. 

5,402, ‘‘ Improvements in and relating to electric pendant lamps.” R. H. 
Best. (Modification of that described in Specification No. 6,907, a.p. 1893.) Dated 
March 14th, 1901. 

5,411. ‘Improvements in electric measuring apparatus.” R. ° Ziegenberg. 
Dated March 14th, 1901. 

5,460. ‘‘ Improvements in and relating to prepayment meters for the supply 
of elegicioity. ” J. Finlayson and W. Scott. Dated March 15th, 1901. 

5,487. ‘Improvements in electric heating and cooking apparatus.” F. W. 
Schindler. Dated March 15th, 1901. 

5,496. ‘‘ Improvements in electric meters.” E. Batault. Dated March 15th, 
1901. (Date applied for under Section 103 of Patents, &c., Act, 1883, August 
17th, a.D, 1900.) 

5,510. ** Improvements in commutator brushes and brush-holders for 
electri motors or dynamo-electric machines.” R. Lundell. Dated March 
15th, 1901. 

5,516. ‘A process for metallising fabrics.” C. Danileysky, 8. Tourchaninoff, 
A. Danilevsky and V. Timonoff. Dated March 15th, 1901. 

5,560, “Improvements in and relating to devices for cutting out broken 
or short-circuited sections of trolley wires used in connection with electric 
traction systems.” C.M. Dorman and R. A. Smith. Dated March 16th, 1901. 

5,562. ‘‘Improvements in and relating to devices for cutting out broken or 
short- circuited sections of trolley wires used in connection with electric traction 
systems.” J. W. Donaldson. Dated March 16th, 1901. 

5,592. ‘‘An improved method of manufacturing filaments for incandescing 
electriclamp.” W.L. Voelker. Dated March 16th, 1901. 

5,700. ‘Improvements in or relating to electric clocks.’ J. Poschl and J, 
Gautsch. Dated March 18th, 1901 

5,718. ‘‘ Improvements in sonainet switches.” H. Lomax, R. Lomax and J. 
Tomlinson. Dated March 19th, 1 

5,719. “Improvements in bearings for trolley heads on eléctric tramcars.” 
T. B, Birkby and F. E, Birkby. Dated March 19th, 1901. 

5,766.‘ Improvements in the working and controlling of electrically-driven 
cars.” Siemens Bros. & Co., A. Siemens, A: M. Duke. Dated March 19th, 1901. 

5,786. “Improvements relating to telephone appa aratus comnpereing conversa 

on counters or meters.” H.Eichwede. Dated March 19th, 1 

5,791. “Improvements in and relating icone Se atm nn ae ” RA 
Fessenden. Dated March 19th, 1901. 

5,906. “Improvements in electrical heating apparatus.” R. W. Boyd. 
Dated March 20th, 1901. 

6,952. “An improved watertight cover for electric cut-outs, switches, joint 
boxes, and the like.” H. Hirst and T.-H. Bacon. Dated March 21st, 1901. 

5,985. ‘‘ Improvements in and relating to current collectors for electric rail- 
ways on the overhead system.” A. Reinecke and A. Jost. Dated March 2lst, 
1901. 

5,986. ‘‘ Improved armature core for electric generators.” G. Koppelmann, 
Dated March z\st, 1901. 
» 6,004. ‘“‘ Improvements in means or apparatus for driving dynamos a railw: ay | 
and other vehicles from the axles thereof.” F.J. Beaumont and W. 
Dated March 2ist, 1901. 

6,042. “Improvements in printing telegraphs.” L.Kamm. Dated Mord 
22nd, 1901. 

* 6,043. “ Trolley conductor insulated fitting for electric tramways and rail- 
ways.” F.G.Kleinsteuber. Dated March 22nd, 1901, 

6,095: “ Improvements in transformers and the like.” W, E. Burnand, 
Dated March 23rd, 1901. 

6,102, “ Improvements in anodes.” A.F. Harris. Dated March 28rd, 1901. 
107. “Improvements in electrical measuring instruments.” A, C. Heap 
W. O. Smith. Dated March 28rd, 1901, 

“g,161. “Method of and hy tyr for controlling single-phase alternate, 
current motors.” Siemens Bros. & Co.and F, Lydall. Dated March 23d, 
1901. 

6,207. “Improved method of and means for automatically x pang ome off the 
current in. trolley wires sed for electric traction, in case of a breakage or 
other accident.” R. Swales, F, Stamford and R. A. Swales. Dated March 

1901, 

6,242. “Improvements in or connected with electric demand indicators.” 
W. Cowderoy. Dated March 25th, 1901. ; 

6,268, “Improvements in electrical switches andilike gontact devices,’? J. J+) 
Glass. Dated March 25th, 1901. 

6,261. “Improvements in liquid faeces operated. by means of compressed 
air.” ©.deKando. Dated March 25th, 1901. 

6,852. “‘Improvements in electric soénmalators." B, MrDrake and J. M. 
Gorham, Dated March 2¢th, 1901. 

858. “‘ Improvements in and sintios to electrically-driven rotary pumps.” 
B . Drake and J. M. Gorham. (Drawings to specification; grant of patent 
opposed.) Dated March 26th, 1901. 

408. ae ments ‘in automatic citcuit’ electric circuit breaker.” A: 

fein an: B, Mellis. Dated March 27th, 1901. 

6,445. mye ovemnents relating to switch mechanism more ag ad appli-’ 

cable for use in electric motors,” H. Lamm. Dated March 27th, 190: : 
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